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Description 

Technical field 

The invention relates to a method and a device in a 
bearing for generating current and for a recording of cur- 
rent operating data of said bearing. 

Background art 

For some time there has been an interest of record- 
ing operating data of different structural members in me- 
chanical appacators and devices. This applies for in- 
stance to bearings which normally form key elements in 
many different types of constructions. By recording such 
operating data harmful operating conditions and peak 
stresses can be identified at an early stage and hope- 
fully be avoided. Thereby it is possible to increase dra- 
matically the length of the life of the structural member, 
and the costs for service and maintenance can be kept 
low. 

The measuring means that are used for recording 
current operating data of the bearing can be made of a 
simple type and complete passive but in more advanced 
applications or applications in which the technical re- 
quirements are higher the measuring means are more 
complex and normally require some kind of power sup- 
ply. The power supply can be provided either by a bat- 
tery arranged in the vicinity of said means or by cable 
from a centrally arranged power supply means. 

In a case where said structural member is hard to 
reach and/or the power consumption thereof is compar- 
atively large a power supply by means of a battery is 
less suitable and involves large costs in maintenance 
and in the exchange of used batteries. In many applica- 
tions the environment in which the structural member 
exists is such that there are large problems to provide 
the cabling from the power supply means, and the en- 
vironment can also result in a large wear of cables and 
connecting means or that disturbances in the power 
supply voltage affect the measuring results. 
Therefore, it would be indeed desirable if the power sup- 
ply could be accomplished more directly in connection 
with the structural member, such as a bearing. 

With regard to prior art bearings it is previously 
known to record temperatures that are critical to the 
bearing by means of a temperature gauge which is ar- 
ranged to engage a suitable section of the bearing or 
the bearing housing. Such a device is disclosed in US- 
A-4,81 2,826. The device is composed of a standard bolt 
of standard dimensions in which is arranged a temper- 
ature sensing element and an antenna, the latter being 
projected from said bolt when a predetermined temper- 
ature is recorded by said element. The device according 
to US-A-4,81 2,826 will provide an indication that said 
bearing at some moment has obtained said predeter- 
mined temperature. It is not possible to provide a con- 
tinuous indication of the present temperature. 



In railway applications it is previously known for a 
long time to sense contactless the temperature of the 
bearing boxes of the train and the railway -carriages. In 
such applications IR detectors are mounted on the 

s ground very close to the railway to sense the tempera- 
ture of the bearing, boxes when these pass the detec- 
tors. Information of excess temperatures in specific 
bearing boxes are passed on to different types of indi- 
cating means arranged along the railway. The engine- 

10 driver, or other operators, may then read the information 
and act correspondingly, for instance by exchanging a 
bearing or disconnecting a carriage having a bearing 
that is overheated or damaged. This method allows only 
an indirect sensing of the temperature of the bearing and 

*s many factors influence the sensing of the temperature 
and the transmission of the information regarding the 
temperature to any appropriate personnel. 

According to prior art technique it is also known to 
monitor other operating data of bearings. US-A- 

20 4,069,435 for instance discloses a device in a bearing 
for sensing the relative rotational speed of different ele- 
- mentsof the bearing. Said device comprises a coil which 
is mounted in the sealing means of the bearing axially 
displaced from the balls of the bearing at the same ra- 

25 dius as the balls from the center of the bearing. A per- 
manent magnet is received in said coil, and said magnet 
generates a magnetic field extending over the balls of 
the bearing. When the bearing rotates the balls of the 
bearing pass through said magnetic field and the field 

30 is disturbed. The disturbance in turn generates a current 
in said coil and by recording the variation of said current 
a signal is obtained which is proportional to the rotational 
speed of said bearing: The signal from said coil is then 
passed on to some kind of recording unit through a wire 

35 connection. Said patent does not disclose nor point in 
the direction of utilizing the device for generating electric 
current to supply measuring means or similar devices. 

A way of providing power to a self -powered monitor 
unit is disclosed in US-A-4,237,454. Said monitor in- 

40 eluding a tuned mechanical resonator and a radio trans- 
mitter is mounted on rotating equipment to be moni- 
tored, for instance a ball bearing. The resonator includes 
a piezo-ceramic element which generates a high volt- 
age, low current electrical power to drive different ele- 

45 ments of said monitor. The monitor according to US-A- 
4,237,454 is mounted on stationary housing at a posi- 
tion to sense structure-borne vibrations emanating from 
the bearing. 



An object of the present invention is to overcome 
as far as possible drawbacks and disadvantages indi- 
cated above of prior art systems for indicating and re- 
55 cording operating data of structural members. The 
method according to the invention accomplishes a local 
processing of measuring signals that are obtained from 
sensors mounted within the bearing or in the vicinity 
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thereof, and also that any process signals are transmit- 
ted from the processing spot to recording means ar- 
ranged remotely of said spot. 

Another object is to avoid drawbacks and disadvan- 
tages of prior art systems for generating electric current 
to power measuring means in structural member. 

The above-mentioned objects are achieved accord- 
ing to the invention by transforming locally within sealing 
means of the bearing measuring signals to measured 
values and by transmitting in an intermittent way said 
measured values to a remote recording means: The 
measured signals are transformed in a central unit and 
transmitted by a transmitting means operatively con- 
nected to said central unit. In one aspect of the invention 
said central unit and said transmitting means are oper- 
atively connected to an electric generator which is inte- 
grated in the bearing within sealing means of the bear- 
ing. 

Further objects and features of the present inven- 
tion are apparent from the following description and 
drawings together with the dependent claims. 

Brief description of the drawings 

The invention will be described in more detail by 
means of embodiments with reference to the accompa- 
nying drawings, in which 

FIG 1 is a block diagram showing a device accord- 
ing to the invention, 

FIG 2 is a schematic cross sectional view of the de- 
vice according to.FIG 1 mounted in a bearing, 
FIG 3 schematically shows one embodiment of a 
generator included in the device according to the 
invention, 

FIG 4 schematically shows an alternative embodi- 
ment of said generator, 

FIG 5 schematically shows a further embodiment of 
a generator, 

FIG 6 is a block diagram showing an electric circuit 
connected to the generators of FIGs 3-5, 
FIG 7 is a side view showing schematically one em- 
bodiment of a generator according to FIG 5, and' 
FIG 8 is a block diagram showing a central unit in- 
cluded in the device according to the invention. 

Detailed description of the invention 

FIG 1 shows a device according to the invention to 
be mounted in a bearing 10 (see FIG 2), the device in- 
cluding a sensor 11 for sensing for instance tempera- 
ture. Said sensor 1 1 is operatively connected to a central 
unit 12. Said central unit includes a plurality of memory 
units (not shown) together with calculating means for 
transforming measured signals received from said sen- 
sor 11. Said calculating means comprises preferably 
buffert means and an analog-digital transformer. The 
electric energy required to supply said central unit 12 



and normally also said sensor 11 is generated in a gen- 
erator 1 3 which is operatively connected to said central 
unit 12 through a rectifier circuit 14 and a voltage regu- 
lator 15. Measured signals processed or transformed in 
s said central unit are fed according to the invention to a 
superior processing or indicating means, said superior 
means can be arranged anywhere in the vehicle in 
which said bearing 10 is mounted or in a driving vehicle 
connected to said vehicle. According to a preferred em- 
bodiment of the invention said transformed measured 
signals are transferred by a wireless connection by 
means of a transmitter 16 operatively connected to said 
central unit 12, said transmitter 16 in turn being opera- 
tively connected to an antenna 17. Through said anten- 
na 17 said device 20 has a wireless connection to a re- 
mote recording means 18 thus forming the superior 
processing means. 

According to the invention it is also possible to con- 
trol the function of the central unit and thereby to vary 
the method of measuring and recording in any desired 
way. To accomplish this the device according. to the in- 
vention is provided with a receiver 1 9 operatively con- 
nected to said antenna 17 as well as to said central unit 
12. 

As the device according to the invention preferably 
should be used in bearings and as said generator 1 3 is 
mounted within said bearing in such a way that electric 
current is generated in said generator when said bearing 
rotates the power supply of the central unit 12 should 
be ensured also during an idle condition, that is when 
the bearing does not rotate. The power supply is en- 
sured also during such conditions by means of a battery 
unit 21. Preferably said battery unit 21 comprises one 
or a plurality of storage cells or accumulator batteries 
which are recharged by said generator through said rec- 
tifier 1 4 and said voltage regulator 1 5. In a preferred em- 
bodiment the processing capacity of said central unit 1 2 
is used also to control said generator and/or said voltage 
regulator to accomplish charging and maintenance 
charging of said storage cell of the battery unit 21 in the 
best possible way. 

According to the invention also other operating data 
than the temperature can be recorded. Other sensors 
that can be mounted within the bearing or in the vicinity 
thereof are sensors for vibrations, sound, stress forces, 
pressure and torque. Different types of sensors can be 
provided but as a result of the measured signals from 
said sensors being processed and transformed in said 
central unit 1 2 all sensors can be looked on by said re- 
cording means 18 as sensors of a uniform type. FIG 1 
also shows a possibility to measure and record by 
means of said generator 1 3 the rotational speed of the 
bearing 1 0 or a shaft connected thereto. According to 
the invention the rotational speed is measured by feed- 
ing current pulses from said generator 1 3 to said central 
unit 12 through some type of buffert or filter 22. By 
means of said central unit 12 it is then possible to cal- 
culate the average speed, speed changes of the bear- 
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ing, the absolute speed, and other data related thereto. 

FIG 2 shows the mounting of the device 20 in a 
bearing 10. Said device 20 as well as said generator 1 3 
are enclosed by sealing means 38 provided in the bear- 
ing. Said sealing means 38 can be of a conventional 
type or formed specifically to receive in an appropriate 
way the device 20 and the generator 1 3. 

FIGs 3-5 show schematically alternative embodi- 
ments of said generator 1 3. The embodiment of the gen- 
erator 1 3 shown in FIG 3 comprises an iron core 23 and 
a winding 24 surrounding said core. Radially outside 
said iron core 23 a ring is arranged on which mutually 
spaced permanent magnets 25 are attached. Radially 
between said iron core 23 and said ring with permanent 
magnets 25 there is arranged a movable disc or ring 
having metal discs or metal blades. Said disc or ring ro- 
tates together with said bearing at the rotational speed 
of the bearing. 

An alternative embodiment of said generator 13 is 
shown in FIG 4. The generator 1 3 is provided with a sep- 
arate excitation by means of a second iron core 26 with 
associated windings 27. Both iron cores 23 and 26 are 
fixedly mounted peripherally in the bearing. Between 
said both iron cores 23 and 26 a ring extends on which 
is mounted mutually spaced metal blades or metal 
plates. 

The generator according to FIG 5 comprises an iron 
core 23 on which a winding 24 is provided. Said iron 
core 23 and said winding 24 are mounted in a peripheral 
section of a non-rotating part of the bearing. Outside 
thereof and on a rotating part of the bearing a number 
of permanent magnets 25 are arranged. Said perma- 
nent magnets 25 are arranged on a circle line and pref- 
erably cover the complete circumference. However, it is 
possible also to provide said permanent magnets 25 on 
a sector only. 

The different types of generators disclosed above 
all generate a pulsating alternating current which is rec- 
tified in said rectifier 14, compare FIG 1 . By phase shift- 
ing said windings 27 it is possible to obtain a large 
number of pulses at each revolution without the neces- 
sity of arranging a large number of magnet 25. 

To ensure best possible charge conditions in said 
battery unit 15 a control circuit 29 is provided therein. 
The rectifier 14 shown in FIG 6 is formed as a rectifier 
bridge. The current from said rectifier bridge is fed 
through a transistor 30 and a resistor 31 to a accumu- 
lator 32, preferrably being a type of nickel-kadmium bat- 
tery. Current operating conditions of the accumulator 1 3 
such as the temperature, charging current and surface 
voltage are continuously monitored by the control circuit 
29. Said control circuit 29 controls through said transis- 
tor 30 the charging current in dependence of the oper- 
ating data of the accumulator. 

A basic practical embodiment of the generator 1 3 
is shown in FIG 7. The iron core 23 is fixedly mounted 
in a non-moving section of the bearing and receives the 
winding 27. A plurality of permanent magnet 25 are mu- 



tually spaced on a ring connected to a rotating section 
of the bearing. The ring is arranged so that said perma- 
nent magnets 25 pass the poles of the iron core 23 at 
some air-gap. 

s In applications where the bearing rotates essential- 
ly continuously the accumulator 32 may be omitted or 
exchanged to a capacitor to ensure some supply current 
even during idle conditions. 

Preferrably the communication between the trans- 
it mitter 16 and the recording unit 18 and through the re- 
ceiver 19 and the recording unit 18 is made by radio 
through the antenna 17 but also other wireless trans- 
mission methods can be used. In some conditions it may 
for instance be appropriate to use IR-light. In some spe- 
cific favourable conditions it may also be possible to car- 
ry out the communication by wire, and in such cases the 
antenna 17 is omitted. 

The central unit 12 comprises according to FIG 8 a 
first memory means 33 storing limit values and similar 
data indicating pre-determined conditions for the bear- 
ing. Examples of such data are the maximum bearing 
temperature, the runtime between points of- mainte- 
nance, and maximum allowed forces in the bearing. 
Preferably said memory means 33 includes also a code 
or an address that is unique to the bearing and provides 
the bearing with an identity. Such identity data can be 
used to investigate by means of specific service termi- 
nals the status of elected bearings in an apparatus or a 
vehicle. Said address data can also be included in the 
signals transmitted from the transmitter 16. In such a 
way a recording means 18 may serve a plurality of bear- 
ings. It is also possible to utilize the address data to iden- 
tify the complete vehicle. 

Said memory means 33 is operatively connected to 
a comparator 34 in which data stored in said memory 
means 33 are compared to measured data. Warning sig- 
nals and corresponding data are interchanged through 
a connection between comparator 34 and said transmit- 
ter 16 if measured operating data deviate, incorrectly 
from stored data. 

Said central unit 1 2 also comprises a second mem- 
ory means 35 for storing measured values generated as 
measured signals by the sensors. Measured data are 
stored partly to be transmitted in an intermittent way or 
as "a response on requests from the recording unit 18 or 
another corresponding unit and partly to be compared 
to values stored in said first memory means. 

Signals provided by the filter or buffert 22 relating 
to the rotation of the bearing are fed through a connec- 
tion to a timing means 36 included in said central unit 
12, said timing means being operatively connected to a 
calculating means 37 also included in said central unit 
12. In said calculating means 37 rotating time and sim- 
ilar data concerning the bearing are determined and 
then the rotational speed of the bearing can be calcu- 
lated. Said calculating means 37 may also continuously 
accumulate operating periods of the bearing so as to 
keep information about the total runtime of the bearing 
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characterized by a central unit (12) disposed within 
said space and operatively connected to said sen- 
sor (11 ) for transforming the electric signal to meas- 
ured values, and transmitter means (16) disposed 
5 within said space and operatively connected to said 
central unit (12) for wireless transmission of said 
measured values to at least one recording means 
remote from said space. 

io 7. A device according to claim 6, 

characterized in that said central unit (12) compris- 
es first memory means (33) for storing limit values 
that said measured value may vary within, and com- 
parator means (34) for comparing said measured 

15 value to said limit values, and that said comparator 
means is operatively connected to said transmitter 
means (16) for transmitting a signal to said record- 
ing means if said measured value falls outside said 
limit values. 

20 

8. A device according to claim 6 and 7, 
characterized in that said central unit (12) compris- 
es second memory means (35) for storing said 
measured values, and that receiver means (1 9) is 

25 operatively connected to said central unit (12) and 
to said recording means (1 8) for receiving control 
signals from the recording means (18), said control 
signals instructing said central unit (12) to transmit 
measured values to said recording means (18). 

30 

9. A device according to any of claims 6-8, 
characterized in that at least one temperature sen- 
sor (11) is mounted in a temperature sensitive sec- 
tion of the bearing or engaging such a section, and 

35 that said temperature sensor (1 1 ) is operatively con- 
nected to said central unit (12). 



available at all times. 

The means included in said central unit 12 can be 
implemented in hardware as separate or partly com- 
bined integrated circuits. When the dimensions are 
small the integrated circuits are exchanged by chips di- 
rectly mounted on circuit boards or silicone plates. It is 
possible also to implement some units as software in a 
general computer circuit. 

The device described above can be modified in 
many ways within the scope of the claimed invention. 

Claims 

1. A method for recording current operational data of 
a bearing (1 0) such as the rotational speed or the 
temperature of the bearing, said-operational data 
being obtained locally at the bearing as at least one 
electric signal, characterized in that said electric 
signal is processed locally within a sealed space 
(38) in the bearing to produce at least one meas- 
ured value, and that said measured value is trans- 
mitted intermittently by wireless transmission from 
the bearing to at least one recording means remote 
from the bearing and is recorded. 

2. A method according to claim 1 , 
characterized in that at least one limit value is 
stored locally at the bearing (10), said limit value 
forming the limit for a variation of said measured val- 
ue. 

3. A method according to claim 1 or 2, 
characterized in that said measured value is stored 
continuously locally at said bearing (10). and that 
said measured value is transmitted to said record- 
ing means responsive to an external command from 
the recording means. 

4. Method according to any of claims 1 -3, 
characterized in that an electric signal responsive 
to the operating temperature of said bearing is ob- 
tained from a temperature sensitive section of the 
bearing. 

5. A method according to any of claims 3-4, 
characterized in that rotation of said bearing is 
sensed, that time periods during which said bearing 
rotates are recorded, and that a total value formed 
by the sum of said periods is stored continuously. 

6. A device for recording operational current data of a 
bearing (10), such as rotational speed and temper- 
ature of the bearing, comprising sealing means (38) 
mounted in the bearing (10) to enclose a space 
therein, and at least one sensor (11 ) for generating 
locally an electric signal representing said opera- 
tional data, 



10. A device according to any of claims 6-8, 

characterized by a generator (1 3) having a rotor 

*o engaging a rotating section of said bearing, and a 
,stator engaging a non-rotating section of said bear- 
ing, or vice versa, for generating current pulses 
when said bearing rotates, said central unit (12) 
comprising time measuring means for measuring 

45 the time period between current pulses, and calcu- 
lating means for calculating the rotational speed of 
said bearing based on said measured time period 
between said current pulses. 



so 

Patentanspruche 

1. Verfahren zum Aufzeichnen laufender Betriebsda- 
ten eines Lagers (10), beispielsweise der Drehzahl 
55 oder der Temperatur des Lagers, welche Betriebs- 
daten vor Ort an dem Lager in Form zumindest ei- 
nes elektrischen Signals erhalten werden, dadurch 
gekennzelchnet, daft das elektrische Signal vor 
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Ort in einem abgedichteten Raum (38) in dem Lager 
verarbeitet wird, um mindestens einen MeBwert zu 
erzeugen, und daB der MeBwert intermittierend 
drahtlos von dem Lager zu mindestens einer Auf- 
zeichnungseinrichtung entfernt von dem Lager 
ubertragen und aufgezeichnet wird. 

.2. Verfahren nach Anspruch 1, dadurch gekenn- 
zeichnet, daB mindestens ein Grenzwert vorOrt an 
dem Lager (10) gespeichert ist, wobei der Grenz- 
wert die Grenze fur eine Anderung des MeBwerts 
darstellt. ' 

3. Verfahren nach Anspruch 1 Oder 2, dadurch ge- 
kennzeichnet, daB der MeBwert kontinuierlich vor 
Ort in dem Lager (10) gespeichert wird, und daG der 
MeBwert ansprechend auf einen externen Befehl 
von der Aufzeichnungseinrichtung zu der Aufzeich- 
nungseinrichtung ubertragen wird. 

4. Verfahren nach einem der Anspruche 1 bis 3, da- 
durch gekennzeichnet, daG. ein elektrisches Si- 
gnal in Abhangigkeit der Betriebstemperatur des 
Lagers von einem temperaturempfindlichen Teil 
des Lagers gewonnen wird. 

5. Verfahren nach einem der Anspruche 3 bis 4, da- 
durch gekennzeichnet, daG die Drehung des La- 
gers erfaGt wird, daG Zeitspannen, wahrend denen 
das Lager sich dreht, aufgezeichnet werden, und 
daG ein Gesamtwert, gebildet durch die Summen 
der Zeitspannen, kontinuierlich gespeichert wird. 

6. Vorrichtung zum Aufzeichnen von laufenden Be- 
triebsdaten eines Lagers (10), zum Beispiel der 
Drehzahl und der Temperatur des Lagers, umfas- 
send eine Dichtungseinrichtung (38), die in dem La- 
ger (10) angebracht ist, um dort einen Raum einzu- 
schlieGen; und mindestens einen Sensor (11) zum 
lokalen Erzeugen eines die Betriebsdaten repra- 
sentierenden elektrischen Signals, 
gekennzeichnet durch eine Zentraleinheit (12), 
die in dem Raum angeordnet und betrieblich mit 
dem Sensor (11) gekoppelt ist, um das elektrische 
Signal in MeBwerte umzuformen, und eine Sende- 
einrichtung (16), die in dem Raum angeordnet und 
betrieblich mit der Zentraleinheit (12) verbunden ist 
zwecks drahtloser Ubertragung der MeBwerte zu 
mindestens einer von dem Raum entfernten Auf- 
zeichnungseinrichtung, 

7. Vorrichtung nach Anspruch 6, dadurch gekenn- 
zeichnet, daB die Zentraleinheit (12) eine erste 
Speichereinrichtung (33) zum Speichern von 
Grenzwerten aufweist, innerhalb derer der MeBwert 
schwanken kann, ferner eine Vergleichereinrich- 
tung (34) zum Vergleichen des MeBwerts mit den 
Grenzwerten, und daG die Vergleichereinrichtung 



betrieblich mit derSendeeinrichtung (16) gekoppelt 
ist, um an die Aufzeichnungseinrichtung ein Signal 
zu senden, wenn der MeBwert auBerhalb der 
Grenzwerte liegt. 

5 

8. Vorrichtung nach Anspruch 6 oder 7, dadurch ge- 
kennzeichnet, daB die Zentraleinheit (12) eine 
zweite Speichereinrichtung (35) aufweist, um die 
MeBwerte zu speichern, und daB die Empfangsein- 

10 richtung (19) betrieblich mit der Zentraleinheit (12) 
und der Aufzeichnungseinrichtung (18) gekoppelt 
ist, um von der Aufzeichnungseinrichtung (18) 
Steuersignale zu empfangen, welche die Zentral- 
einheit (12) anweisen, MeBwerte zu der Aufzeich- 

15 nungseinrichtung (18) zu senden. 

9. Vorrichtung nach einem der Anspruche 6 bis 8, da- 
durch gekennzeichnet, daB mindestens ein Tem- 
peratursensor (11) in einem temperaturempfindli- 

20 chen Bereich des Lagers untergebracht ist oder mit 
einem solchen Bereich zusammenwirkt, und daB 
der Temperatursensor (11) betrieblich mit der Zen- 
traleinheit (12) gekoppelt ist. 

25 10. Vorrichtung nach einem der Anspruche 6 bis 8, ge- 
kennzeichnet durch einen Generator (13) mit ei- 
nem Rotor, der mit einem Drehteil des Lagers in 
Eingriff steht, und einem Stator, der mit einem nicht- 
drehenden Teil des Lagers in Eingriff steht, oder 

30 umgekehrt, um Stromimpulse immer dann zu er- 
zeugen, wenn sich das Lager dreht, wobei die Zen- 
traleinheit (12) eine ZeitmeBeinrichtuhg zum Mes- 
sen der Zeitspanne zwischen Stromimpulsen auf- 
weist, ferner eine Berechnungseinrichtung zum Be- 

35 rechnen der Drehzahl des Lagers basierend auf der 
gemessenen Zeitspanne zwischen den Stromim- 
pulsen. 



40 Revendications 

1. Procede d'enregistrement des donn6es fonction- 
nelles instantanees d'un palier (10), telles que la Vi- 
tesse de rotation ou la temperature du palier, lesdi- 

45 tes donnees operationnelles 6tant obtenues locale- 
ment au niveau du palier sous forme d'au moins un 
signal electrique, caracterise en ce que ledit signal 
electrique est traite localement a I'interieur d'un es- 
pace etanche (38) situe dans le palier afin de pro- 

50 duire au moins une valeur mesuree, et en.ce que 
ladite valeur mesuree est transmise de facon inter- 
mittente, par une transmission sans fil, depuis le pa- 
lier, a au moins un moyen d'enregistrement distant 
du palier et est enregistree. 

55 

2. Procede selon la revendication 1 , caracterisd en ce 
qu'au moins une valeur limite est stockee locale- 
ment au niveau du palier (10), ladite valeur limite 
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constrtuant la limite de variation de ladite valeur me* 
suree. 

3. Procede selon la revendication 1 ou 2, caracterise 

en ce que ladite valeur mesuree est stockee de fa- 5 
Son continue localement au niveau dudit palier (10), 
et en ce que ladite valeur mesur6e est transmise 
auxdits moyen d'enregistrernent en reponse a une 
instruction externe issue des moyens d'enregistre- 
rnent. 70 

4. Procede selon Tune queiconque des revendications 
1-3, caracterise en ce qu'un signal electrique, cons- 
trtuant une reponse a la temperature de fonctionne- 
ment dudit palier, est obtenu depuis une section is 
sensible a la temperature du palier. 

5. Procede selon Tune queiconque des revendications 
3-4, caracterise en ce que la rotation dudit palier est 
apprehendee, en ce que les periodes de temps pen- 20 
dant lesquelles ledit paliertourne sont enregistrees, 

et en ce qu'une valeur totale, formee par la somme 
desdites periodes, est memorised de facon conti- 
nue. 

25 

6. Dispositif d'enregistrernent des donnees fonction- 
nelles instantanees d'un palier (10), telles que la Vi- 
tesse de rotation et la temperature du palier, com- 
prenant des moyens d'etancheite (38) montes dans 

le palier (10), afin d'y enfermer un espace, et au 30 
moins un capteur (11), destine a generer locale- 
ment un signal electrique representatif desdites 
donnees operationnelles, caracterise en ce qu'une 
unite centrale (12) est disposee a I'interieur dudit 
espace et est relive fonctionnellement audit capteur 35 
(11) pour transformer le signal electrique en des va- 
leurs mesurees, et par des moyens transmetteurs 
(16) disposes a I'interieur dudit espace et relies 
fonctionnellement a ladite unite centrale (12) pour 
effectuer une transmission sans fil desdites valeurs 40 
mesurees a au moins un moyen d'enregistrernent 
distant dudit espace. 

7. Dispositif selon la revendication 6, caracterise en 

ce que ladite unite centrale (1 2) comprend des pre- 45 
miers moyens de m£moire (33) concus pour stocker 
des valeurs limites entre lesquelles ladite valeur 
mesuree peut fluctuer, et des moyens compara- 
teurs (34) destines a comparer ladite valeur mesu- 
ree auxdites valeurs limites, et en ce que lesdits so 
moyens comparateurs sont reli6s fonctionnelle- 
ment audit moyen transmetteur (16), pour trans- 
mettre un signal auxdits moyens d'enregistrernent 
si ladite valeur mesuree tombe hors desdites va- 
leurs limites. 55 

8. Dispositif selon les revendications 6 et 7, caracteri- 
se en ce que ladite unite centrale (12) comprend- 



des deuxiemes moyens de memoire (35) destines 
a memoriser lesdites valeurs mesurees, et en ce 
que des moyens r^cepteurs (19) sont relies fonc- 
tionnellement a ladite unite centrale (12) et auxdits 
moyens d'enregistrernent (18), pour recevoir des si- 
gnaux de commande venant des moyens d'enregis- 
trernent (18), lesdits signaux de commande don- 
nant instruction k ladite unite centrale (12) de trans- 
mettre des valeurs mesurees auxdits moyens d'en- 
registrernent (18). 

9. Dispositif selon Tune queiconque des revendica- 
tions 6-8, caracterise en ce qu'au moins un capteur 
de temperature (11) est monte dans une section 
sensible a la temperature du palier ou en contact 
avec une telle section, et en ce que ledit capteur de 
temperature est relie fonctionnellement a ladite uni- 
te centrale (1 2). 

10. Dispositif selon I'une queiconque des revendica- 
tions 6-8, caracterise par un generateur (13), ayant 
un rotor venant en contact avec une section tour- 
nante dudit palier et un stator contact avec une sec- 
tion non-tournante dudit palier, ou vice-versa, afin 
de generer des impulsions electriques lorsque ledit 
paliertourne, ladite unite centrale (12) comprenant 
des moyens de mesure de temps concus pour me- 
surer la periode de temps s'ecoulant entre des im- 
pulsions electriques, et des moyens de calcul des- 
tines a calculer la Vitesse de rotation dudit palier en 
se basant sur ladite periode de temps mesuree en- 
tre lesdites impulsions electriques. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a reliable 
and compact rotor state-detecting device. , 
SOLUTION: The detector 1 is provided with an 
inner lid 5 that is rotated together with a rotary 
shaft 50, an outer lid 6 whose rotation is 
prevented by a weight 7 and a bearing 8, a 
generator 9 containing a coil 10 being provided 
at the inner lid 5 and a magnet 1 1 being provided 
at the outer lid 6, and a circuit unit 13 and a 
light-emitting device 1 7 for transmitting the 
detection result of a vibration sensor 12. The 
need for wiring and a slit ring is eliminated, thus 
improving reliability and miniaturizing the device. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs]. This invention relates. to the anti-lock brake 

equipment in an automobile. 

[0002] 

[Description of the Prior Art] The tire lock at the time of a low friction way or a panic brake is 
detected in the latest automobile, and many anti-lock brake equipments (ABS) which plan 
steering stability by loosening a brake and securing a tire grip are adopted as it. Although the 
rotation sensor was attached in axle bearing and the rotational frequency is detected with 
this equipment, the electric power supply to the sensor and the output signal of a sensor are 
communicating with the body section with the electric wire. 
[0003] 

[Problem(s) to be Solved by the Invention] Between axle bearing and the body, it will expose 
outside a vehicle and this electric wire tends to cause trouble, such as an open circuit, by the 
freeze of the snow in stone splashes or a tire house. Moreover, in the case of a steering wheel, 
it is necessary to give a twist beforehand to an electric wire or, and it needs a great man day 
for fixation of an electric wire. The covering is also required for the above-mentioned electric 
wire, and it serves as hindrance of lightweight i/ing of an automobile, and since there are 
many man days of fixation of an electric wire, it is an increase of cost. 

[00041 The purpose of this invention is offering the anti-lock brake equipment which there is 
no fear of an open circuit out of a vehicle, and can aim at lightweightizing of an automobile, 
and a cost fall. 
[00051 

[Means for Solving the Problem] In the anti lock brake equipment which this invention 
detects the rotational speed of a wheel and controls brake damping force by the detecting 
signal The pulser ring with which the rotation member of a wheel was equipped, and the 
sensor with which stood face to face against this pulser ring, and wheel supporter material 
was equipped. It has the control circuit which is installed in the body and controls the 



above-mentioned damping force, and the wireless means of communication which the 
transmitting section and a receive section are respectively installed in the above-mentioned 
wheel supporter material and the body, and send and receive the signal of the 
above-mentioned sensor by wireless. Thus, from the transmitting section of wheel supporter 
material, in order to transmit to the receive section by the side of the body by wireless, the 
electric wire for sensor signal transduction does not expose the signal of a rotation sensor 
outside a vehicle between a wheel supporter and the body. Therefore, trouble of an open 
circuit is not caused by the freeze of the snow in stone splashes or a tire house etc. Moreover, 
since the electric wire for the sensor signals between a wheel supporter and the body can be 
excluded and the complicated wiring fixed work also becomes unnecessary lightweightizing 
of an automobile and a cost fall can be aimed at. 

[0006] The signal which transmits space should just be used for the above-mentioned wireless 
means of communication for what performs transmission by light, such as transmission not 
only by an electric wave but magnetic coupling, and infrared radiation, or transmission by the 
ultrasonic wave. In magnetic coupling **** transmission, the signal transmission of the 
above-mentioned wireless means of communication shall be carried out by the magnetic 
coupling between the transmitting coil prepared in the transmitting sectionf and the receiver 
coil prepared in the receive section. A transmitting coil, is excited on the frequency of 
arbitration and makes a receiver coil generate voltage in electromagnetic induction. In 
transmission by the ultrasonic wave, the signal transmission of the above-mentioned wireless 
means of communication shall be carried out ultrasonically. In this case, it is made to oscillate 
by ultrasonic vibrators, such as a piezoelectric device, and the above-mentioned transmitting 
section modulates and transmits the ultrasonic wave by the signaLof a sensor. 20kHz ot more 
exceeding a audio range is' used for frequency. In transmission by light, the signal 
transmission of the above-mentioned wireless means of communication shall be carried out 
with light. In this case, the above-mentioned transmitting section turns light emitting devices, 
such as a laser diode and Light Emitting Diode, to the interior of the tire house of the body 
arranges them, and turns and arranges photo detectors, such as a photodiode and a photo 
transistor, as the above-mentioned receive section into the body at a transmitting section side. 
In transmission by the electric wave, the signal transmission of the above-mentioned wireless 
means of communication shall be carried out by the feeble electric wave. Let this feeble 
electric wave be the electric wave (500micro below of field strength [ For example, a 322Mz 
board 3m distance ] V) which does not receive regulation of Wireless Telegraph Law. 
[00071 The signal which is transmitted from the transmitting section in the case of the 
wireless means of communication of each above-mentioned composition (i.e., the case of 
magnetic coupling, an ultrasonic wave, light, and the wireless means of communication 
transmitted by any of a feeble electric wave) may be a simple on off signal, and may modulate 
a subcarrier by the signal of a sensor. When modulating a subcarrier, the above-mentioned 
receive section makes it receive [ align it and ] and restore to the signal transmitted in the 



above-mentioned transmitting section. The modulation of a subcarrier may turn a subcarrier 
on and off, and may carry out frequency modulation of the subcarrier. Thus, when modulating 
a subcarrier and carrying out the alignment recovery of this, the influence of an external 
noise can be mitigated. 

[0008] In this invention, you may establish a wireless electric supply means to give power 
required for the transmitting section and the sensor of the above-mentioned wireless means of 
communication by wireless from a body side. Thus, by establishing a wireless electric supply 
means, the electric wire for electric supply is not exposed outside a vehicle between a wheel 
supporter and the body, and the problem of an open circuit of this electric wire for electric 
supply is also solved. Moreover, unlike the case where a generator is formed, electric power 
can be supplied also at the time of a body halt, and a zero prompt speed signal can be acquired. 
A wireless electric supply means is also depended on magnetic coupling, and also, as for 
transfer of the power by wireless, it can change and transmit power to light, an ultrasonic 
wave/ an electric wave, etc. By the wireless electric supply means, whether it considers as 
which transfer method by magnetic coupling, light, the ultrasonic wave, the electric wave, etc. 
is considering as the same method as the transfer method adopted with the wireless means of 
communication of a sensor signal, and it can attain part communalization of a wireless 
electric supply means and a wireless means of communication, and communalization of 
handling. 

[0009] this invention - setting -- the above-mentioned rotation; .-- .the generator generated by 
rotation of a member is formed and you may make it give the power generation output of the 
generator to the above-mentioned transmitting section and a sensor Thus, a sensor signal can 
be transmitted by forming the generator using the turning effort of a wheel, without carrying 
out an electric power supply separately. Therefore, the wiring for electric power supplies can 
be excluded. 

[0010] moreover, this invention - setting - the above-mentioned sensor the 
above-mentioned rotation it consists of a generator generated by rotation of a member, this 
generator is made into the thing of the number which can generate the pulse number which 
needs the number of magnetic poles for detection of a rotational frequency, and the 
above-mentioned transmitting section is good also as what transmits power generation 
frequency as a rotational-speed signal Thus, by using a sensor as a generator, without 
preparing a rotation sensor separately, the frequency of a generator can be used as a rotation 
signal as it is. and simplification of composition can be attained. 
[0011] 

[Embodiments of the Invention] The operation gestalt of this invention is explained based on 
a drawing, the hub whose wheel I is a turning wheel of the axle bearing 2 in drawing 1 - the 
wheel supporter material A which is attached in a ring 3 and consists of a fixed ring of the axle 
bearing 2 - from the body 5 - caudad - a protrusion - it is supported by the suspension (not 
shown) the bottom In the example of illustration, a wheel 1 is a steering wheel and is 



connected with the axle 7 through the uniform universal joint 6. rotation of a wheel 1 - a 
member 8 ■ the composition of a wheel 1 - the thing of a member which is combined with a 
member and a wheel 1, and one, and rotates - it is this example - a hub ~ 
outer-ring-of-spiral-wound-gasket 6a of a ring 3 and the uniform universal joint 6 is included 
the uniform universal joint 6 * outer-ringofspiral- wound-gasket 6a - the hub of the axle 
bearing 2 - it is really combined with the ring 3 by the fixed state 

[0012] A brake 9 brakes a wheel 1 in contact with friction members (not shown), such as a 
brake drum prepared in the wheel 1, or a brake disc, and is equipped with the oil hydraulic 
cylinder etc. Energizing of the operation of the brake operating member 10, such as a brake 
pedal is changed and carried out to the oil pressure force etc. through the conversion means 
11, and it is told to a brake 9. The damping force adjustment means 12 is a means to adjust 
the damping force of a brake 9, and adjusts damping force according to instructions of a 
control circuit 13. The damping force adjustment means 12 is formed in the oil pressure path 
between a brake 9 and the conversion means 11. A control circuit 13 is a means to give 
adjustment instructions of damping force to the damping force adjustment means 12 
according to the wheel rotational frequency detected by the sensor 14 of a rotational frequency, 
and consists of electronic circuitries, such as a microcomputer/ 

[0013] A sensor 14 stands face to face against the pulser ring 15 of a wheel L is installed in 
the wheel supporter material 4, detects the pulser ring 15, and outputs a pulse number, the 
pulser ring 15 - rotation of a wheel 1 - it is prepared in the member 8- the example- of 
illustration - the pulser ring 15 - outer-ring-of-spiral-wound-gasket 6a of the uniform 
universal joint 6". detailed- v the hub of outerring-ofspiral-wound-gasket 6a - it is prepared 
in. the connection edge with a ring 3 the parts with whichthe pulser ring 15 makes a sensor 14 ■ 
generate a: pulse output with rotation it is - an outer-diameter. side a pulse -' things of 
various kinds of composition according to the sensor 14, such as what prepared the row of 
teeth (example of drawing 6 X a thing (example of drawing 4 ) in which the magnetic pole 
opposite to a circumferencial direction by turns arranged, and was prepared, and a thing (not 
shown) on a par with a circumferencial direction by turns which prepared the grid of a 
detectable shade optically, are used 

[0014] The detecting signal of a sensor 14 is transmitted to a control circuit 13 through a 
wireless means of communication 16. A wireless means of communication 16 consists of the 
transmitting section 17 installed in the wheel supporter material 4, and a receive section 18 
installed in the body 5. A receive section 18 counters mutually the interior of tire house 
section 5a in the body 5 with the transmitting section 17, and is prepared in it. 
[0015] The signal which transmits space should just be used for a wireless means of 
communication 16 for what performs transmission by light, such as transmission not only by 
an electric wave but magnetic coupling, and infrared radiation, or transmission by the 
ultrasonic wave. In magnetic coupling **** transmission, the signal transmission of the 
wireless means of communication 16 shall be carried out by the magnetic coupling between 



the transmitting coil prepared in the transmitting section 17, and the receiver coil prepared in 
the receive section 18. A transmitting coil is excited on the frequency of arbitration and makes 
a receiver coil generate voltage in electromagnetic induction. In transmission by the 
ultrasonic wave, the signal transmission of the wireless means of communication 16 shall be 
carried out ultrasonically. In this case, it is made to oscillate by ultrasonic vibrators, such as a 
piezoelectric device, and the transmitting section 17 modulates and transmits the ultrasonic 
wave by the signal of a sensor. 20kHz or more exceeding a audio range is used for frequency. 
In transmission by light, the signal transmission of the wireless means of communication 16 
shall be carried out with light, such as infrared radiation and a visible ray. In this case, the 
transmitting section 17 turns light emitting devices, such as a laser diode and Light Emitting 
Diode, to the interior of tire house 5a of the body 5, arranges them, and turns and arranges 
photo detectors, such as a photocliode and a photo transistor, as a receive section 18 into the 
body 5 at the transmitting section 17 side. In transmission by the electric wave, the signal 
transmission of the wireless means of communication 16 shall be carried out by the feeble 
electric wave. Let. this ieeble electric wave be the electric wave (500micro below, of field 
strength [ For example; a 322Mz board 3m distance ] V) which does not receive regulation of 
Wireless Telegraph Law. In this case, a signal is transmitted by turning on and off and 
frequency, modulation of an electric wave. 

[0016] The signal which is transmitted from the transmitting section 17 in the case of the 
wireless means of communication 16 of each above-mentioned composition (i.e., the case of 
magnetic coupling, an ultrasonic wave, light, and the . wireless means of communication 16 
transmitted by any of a feeble electric wave) may be a simple on-off signal,- and may modulate 
a subcarrier by the signal of a sensor 14. When modulating a subcarrier, a receive section 18 
makes it receive [ align it and ] and restore to the signal transmitted in the transmitting 
section 17. The modulation of a subcarrier may turn a subcarrier on and off, and may carry 
out frequency modulation of the subcarrier. Thus, when modulating a subcarrier and carrying 
out the alignment recovery of this, the influence of an external noise can be mitigated. 
[0017] Drawing 2 shows the example of the wireless means of communication 16 made into 
magnetic coupling. The transmitting section 17 consists of an oscillation, a modulation circuit 
19, and a transmitting coil 20. The transmitting coil 20 has a magnetic core. An oscillation 
and a modulation circuit 19 consist of an oscillator circuit which oscillates the subcarrier of 
predetermined frequency (for example, 1MHz), and a modulation circuit which modulates the 
oscillated subcarrier with the output; of a sensor 14. Electric supply to a sensor 14. and an 
oscillation and a modulation circuit 19 is performed from the transmitting section power 
supply 23. A receive section 18 consists of a receiver coil 22 by which magnetic coupling was 
carried out to the transmitting coil 20, and an alignment demodulator circuit 21 which aligns 
and restores to an input signal. A receiver coil 22 has a magnetic core. Distance L of the 
transmitting coil 20 and a receiver coil 22 is set to about 40cm. 

[0018] Although the modulat ion techniques of an oscillation and a modulation circuit 19 may 



be arbitrary methods, they turn the output of the oscillator-circuit section on and off using the 
output of a sensor 14. and are controlling the current which flows in the transmitting coil 20 
here. It comes to indicate it in drawing 3 as the voltage (sending signal) concerning the 
transmitting coil 20, and the input signal obtained from a receiver coil 22 by the alignment 
demodulator circuit 21. If AM recovery of the input signal is carried out, the pulse output of 
the sensor 14 which is a rotation sensor will be obtained. 

[0019] Let the transmitting section power supply 23 be a generator using rotation of a wheel, 
or the below-mentioned wireless electric supply means. When considering as the generator 
using rotation of a wheel, the signal of a sensor 14 can be transmitted without carrying out an 
electric power supply separately, this generator - the hub of a wheel 1 - it builds near the 
section This generator is good also as a thing only for power supplies, and good also as what 
makes a sensor serve a double purpose. 

[0020] When considering as a generator, the pulser ring 15 shown in drawing 1 is set to ring 
magnet 15for power generation A as shown in drawing 4 , and a sensor 14 is set to generator 
coiL 14A. Generator 23A consists of ring magnet 15A for these power generation, and a sensor 
14. When ring magnet 15A rotates with a wheel 1, alternating field are made to generator coil 
•.14 A; and this coil 14A is made to generate an induced voltage: By rectifying this generated 
alternating voltage, it considers as the power supply of the transmitting, section 17 (drawing 
1 ) and a sensor 14. This generator 23A is good also as what serves as a- rotation sensor also as 
only for power supplies. When carrying out to power supplies only, as shown i n d r a w i iig J7 , t he 
pulser ring 15 and the sensor 14 for rotation detection corresponding to this are formed 
separately and- the output .of. generator 23A is used as a power supply of. the transmitting 
section;!? and a sensor 14. - - - r 

[0021] Generator 23A explained with drawing 4 can use the frequency of generator 23A as a 
rotational frequency detecting signal as it is, without preparing a rotation sensor separately 
by making the number of magnetic poles into a pulse number required as a rotation sensor of 
anti-lock brake equipment, Jlravyjn&J: (B) shows the state where ring magnet 15A for power 
generation rotated only angle of rotation for one pole from the state of drawing- A (A). In 
drawing 4 , the sign of N and S shows a magnetic pole and Arrow a shows the direction of a 
magnetic field respectively. Since this generator 23A can generate the alternating voltage of 
the frequency which multiplied by the number of pole pairs of this ring magnet !5A in the 
rotational frequency of ring magnet 15A, it uses voltage after rectification as the power supply 
of the transmitting section 17, and can use the number of ac cycles for it as a rotational 
frequency detection value. 

[0022] The example of a circuit of the transmitting section 17 in the case of making the sensor 
of a rotational frequency serve a double purpose by generator 23A is shown in dxawj.ng_5 . In 
this circuit, while power of AC-generat:or 23A which synchronized with the wheel rotational 
frequency is direct current ized by the rectifier circuit 25 and serves as the power supply Vdd 
of oscillator-circuit 19a, modulation circuit 19b, and the transmitting coil 20, the transistor 27 



for output turning on and off which constitutes modulation circuit 19b is driven, and the 
output modulation which synchronized with the rotational frequency is performed. At the 
time of a rotation fall, the power accumulated at the mass capacitor or rechargeable battery 
26 of a rectifier circuit 25 at the time of a run is using as circuit drive power, and makes 
detection possible to the low speed field at the time of a slowdown. Oscillator-circuit. 19a and 
modulation circuit 19b constitute, an oscillation and the modulation circuit 19 of drawing 2 . 
[0023] Below, the example which makes the transmitting section power supply 23 of drawing 
2 a wireless electric supply means is explained with drawing 8 . That is, wireless electric 
supply means 23B which gives power required for the transmitting section 17 and the sensor 
14 of a wireless means of communication 16 by wireless from a body 5 side is prepared. This 
wireless electric supply means 23B counters mutually the body 5 and the wheel supporter 
material 4, and prepares in them the transmitting section 31 and the receive section 32 which 
send and receive the power of the power supply 30 installed in the body 5 by wireless. Thus, 
by preparing wireless electric supply means 23B, the electric wire for electric supply is not 
exposed outside, a vehicle between the wheel supporter 4 and the body 5, and the problem of 
an open circuit of this electric wire for electric supply is also solved. Moreover, unlike the case 
where a generator is formed: electric power can be supplied also at the time of a body halt, 
and a zero prompt speed signal can be acquired. 

[0024] Wireless electric supply means 23B is also depended on magnetic coupling, and also it 
transforms power, into light, an ultrasonic wave, an electric wave, etc., and can perform, 
transfer of the power by wireless. By wireless electric supply. means 23B, whether it considers 
as which transfer .method by magnetic coupling, light, the ultrasonic wave, the electric wave, 
etc. is considering as the same method as the transfer method adopted with the w.reless 
means of communication 16 of a sensor signal, and it can attain part communalization ot 
wireless electric supply means 23B and a wireless means of communication 16, and 
communalization of handling. 

[0025] When considering wireless electric supply means 23B as transmission by magnetic 
coupling, a receiver coil is made to generate voltage in electromagnetic induction by arranging 
a transmitting coil as the transmitting section 31, arranging a receiver coil as a receive 
section 32 into the body 5, at the wheel supporter material 4, and exciting the transmitting 
coil by the side of the body on arbitrary frequency. When the magnetic coupling force is weak 
and required power is not obtained at this time, the magnetic coupling force can also be raised 
by using the body mechanism section which combines the. body 5 and the wheel supporter 
material 4. such as a link bar and a shock absorber, as a magnetic core. Moreover, the coil for 
transmission and the coil for reception can also share the same coil by power and the signal by 
dividing the frequency the object for power, and for signals. 

[00261 When considering wireless electric supply means 23B as transmission by light, into the 
body 5, as the transmitting section 31. light emitting devices, such as a laser diode and Light 
Emitting Diode, are turned to the wheel supporter material 4, and are arranged, and to the 



wheel supporter material 4, the. elements (solar battery etc.) which have the photovoltaic 
effect, as a receive section 32 are turned to the transmitting section 31, and are arranged. 
Thereby, power can be transmitted to the wheel supporter material 4 with light from the body 

[0027] When considering wireless electric supply means 23B as transmission by the 
ultrasonic wave, in response to an ultrasonic wave, it changes into power by the receive 
section 32, using a ultrasonic vibrator as the transmitting section 31. In addition, when based 
on an ultrasonic wave, unlike the case where it is based on magnetic coupling, the 
above-mentioned body mechanism section cannot be used for transfer. 

[0028] When considering wireless electric supply means 23B as transmission by the electric 
wave, since it is not behind in power by the feeble electric wave unlike a signal, microwave 
(3GHz - about 5GHz) is used. A microwave transmitter is installed in the body 5 as the 
transmitting section 31. and a receiving antenna and a rectifier are formed in the wheel 
supporter material 4 as a receive section 32. This performs a transfer of power. Since 
directivity as high, microwave is still more efficient when it is made, for the transmitting 
section 31 and a receive section 32 to always face each other using a link bar etc, •-• 

• [0029]. • -• -■- ......... , 

[Effect of the Invention] The signal of a rotation sensor is written as what is sent and received 
from the transmitting section of wheel supporter material by wireless to the receive section by 

. the side of the body, and, as.for the anti-lock brake equipment of this invention, an electric, 
wire, does not expose it outside a vehicle between a wheel supporter and the body. Therefore, 
trouble, of an open circuit is not caused by the freeze of the snow in stone splashes or a tire 
house etc. Moreover, since the electric wire for the sensor signals between a wheel supporter 
and the body can be excluded and the complicated wiring fixed work also becomes 
unnecessary, lightweightizing of an automobile and a cost fall can be aimed at 
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(54) ANTILOCK BRAKING SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
antilock braking system that involves no fear of 
disconnection on the automobile exterior and 
promotes a reduction in the weight and cost of 
the automobile. 

SOLUTION: A vehicle body 5 has a control 
circuit 13 for controlling the braking force of a 
brake 9 on the basis of detection signals 
showing wheel rotating speed. A rotary member 
8 for a wheel 1 is mounted with a pulser ring 15, 
in opposition to which a sensor 14 for speed 
detection is mounted on a wheel support 
member 4. The output of the sensor 14 is 
transmitted by means of wireless transmitting 
means 16 that consist of a transmitting section 
17 arranged on the wheel support member 4 and 
a receiving section 18 disposed on the vehicle body 5. The wireless transmitting 
means 16 may employ transmission by magnetic coupling, light such as infrared 
rays, or ultrasonic waves other than radio waves. 
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l.This document has been translated by computer. So the translation may not reflect 
original precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the anti-lock brake 

equipment in an automobile. 

[0002] 

[Description of the Prior Art] The tire lock at the time of a low friction way or a panic brake is 
detected in the latest automobile, and many anti-lock brake equipments (ABS) which plan 
steering stability by loosening a brake and securing a tire grip are adopted as it. Although the 
rotation sensor was attached in axle bearing and the rotational frequency is detected with 
this equipment, the electric power supply to the sensor and the output signal of a sensor are 
communicating with the body section with the electric wire. 
[0003] 

[Problem(s) to be Solved by the Invention] Between axle-bearing and the body, it will expose 
outside a vehicle and this electric wire tends to cause trouble, such as an open circuit, by the 
freeze of the snow in stone splashes or a tire house. Moreover, in the case of a steering wheel, 
it is necessary to give a twist beforehand to an electric wire or, and it needs a great man day 
for fixation of an electric wire. The covering is also required for the above-mentioned electric 
wire, and it serves as hindrance of lightweightizing of an automobile, and since there are 
many man days of fixation of an electric wire, it is an increase of cost. 

[0004] The purpose of this invention is offering the anti-lock brake equipment which there is 
no fear of an open circuit out of a vehicle, and can aim at lightweight izing of an automobile, 
and a cost fall. 
[00051 

[Means for Solving the Problem] In the anti-lock brake equipment which this invention 
detects the rotational speed of a wheel and controls brake damping force by the detecting 
signal The pulser ring with which the rotation member of a wheel was equipped, and the 
sensor with which stood face to face against this pulser ring, and wheel supporter material 
was equipped. It has the control circuit which is installed in the body and controls the 
above-mentioned damping force, and the wireless means of communication which the 



transmitting section and a receive section are respectively installed in the above-mentioned 
wheel supporter material and the body, and send and receive the signal of the 
above-mentioned sensor by wireless. Thus, from the transmitting section of wheel supporter 
material, in order to transmit to the receive section by the side of the body by wireless, the 
electric wire for sensor signal transduction does not. expose the signal of a rotation sensor 
outside, a vehicle between a wheel supporter and the body. Therefore, trouble of an open 
circuit is not caused by the freeze of the snow in stone splashes or a tire house etc. Moreover, 
since the electric wire for the sensor signals between a wheel supporter and the body can be 
excluded and the complicated wiring fixed work also becomes unnecessary, lightweight-izing 
of an automobile and a cost fall can be aimed at. 

[0006] The signal which transmits space should just be used for the above-mentioned wireless 
means of communication for what performs transmission by light, such as transmission not 
only by an electric wave but, magnetic coupling, and infrared radiation, or transmission by the 
ultrasonic wave. In magnetic coupling **** transmission, the signal transmission of the 
above-mentioned wireless means of communication shall be carried out by the magnetic 
coupling between the transmitting coil prepared in the transmitting section, and the receiver . 
coil prepared in the receive section. A transmitting coil is excited on the frequency of 
arbitration and makes a receiver coil generate voltage in electromagnetic induction. In 
transmission by the ultrasonic wave, the signal transmission of the above-mentioned wireless 
means of communication shall be carried out ultrasonically. In this case, it is made to oscillate 
by ultrasonic vibrators, such as a piezoelectric device, and the above-mentioned transmitting 
section modulates and transmits the ultrasonic wave by the signal of a.sensor. 20kHz or more 
exceeding a audio range is used for frequency. In transmission by light, the signal 
transmission of the above-mentioned wireless means of communication shall be carried out 
with light. In this case, the above-mentioned transmitting section turns light emitting devices, 
such as a laser diode and Light Emitting Diode, to the interior of the tire house of the body, 
arranges them, and turns and arranges photo detectors, such as a photodiode and a photo 
transistor, as the above-mentioned receive section into the body at a transmitting section side. 
In transmission by the electric wave, the signal transmission of the above-mentioned wireless 
means of communication shall be carried out by the feeble electric wave. Let this feeble 
electric wave be the electric wave (500micro below of field strength [ For example, a 322Mz 
board 3m distance 1 V) which does not receive regulation of Wireless Telegraph Law. 
10007] The signal which is transmitted from the transmitting section in the case of the 
wireless means of communication of each above-mentioned composition (i.e., the case of 
magnetic coupling, an ultrasonic wave, light, and the wireless means of communication 
transmitted by any of a feeble electric wave) may he a simple onoff signal, and may modulate 
a subcarricr by the signal of a sensor. When modulating a subcarrier, the above-mentioned 
receive section makes it receive t align it and 1 and restore to the signal transmitted in the 
above-mentioned transmitting section. The modulation of a subcarrier may turn a subcarrier 
on and off. and may carry out frequency modulation of the subcarrier. Thus, when modulating 



a subcarrier and carrying out the alignment recovery of this, the influence of an external 
noise can be mitigated. 

[0008] In this invention, you may establish a wireless electric supply means to give power 
required for the transmitting section and the sensor of the above-mentioned wireless means of 
communication by wireless from a body side. Thus, by establishing a wireless electric supply 
means, the electric wire for electric supply is not exposed outside a vehicle between a wheel 
supporter and the body, and the problem of an open circuit of this electric wire for electric 
supply is also solved. Moreover, unlike the case where a generator is formed, electric power 
can be supplied also at the time of a body halt, and a zero prompt speed signal can be acquired. 
A wireless electric supply means is also depended on magnetic coupling, and also, as for 
transfer of the power by wireless, it can change and transmit power to light, an ultrasonic 
wave, an electric wave, etc. By the wireless electric supply means, whether it considers as 
which transfer method by magnetic coupling, light, the ultrasonic wave, the. electric wave, etc. 
is considering as the same method as the transfer method adopted with the wireless means of: 
communication of a sensor signal, and it can attain part communalization of a wireless 
electric supply means and a wireless means of communication, and communalization of 
handling. 

[0009] this invention - setting ■- the above-mentioned rotation - the generator generated by 
rotation of a member is formed and you may make it give the power generation output of the 
generator to the above-mentioned transmitting section and a sensor Thus, a sensor signal can 
be transmitted by forming the generator using the turning effort of a wheel, without carrying 
out an electric power supply separately. Therefore, the wiring for electric power- supplies can 
be excluded. 

[0010] moreover, this invention - setting - the above-mentioned sensor - the 
above-mentioned rotation - it consists of a generator generated by rotation of a member, this 
generator is made into the thing of the number which can generate the pulse number which 
needs the number of magnetic poles for detection of a rotational frequency, and the 
above-mentioned transmitting section is good also as what transmits power generation 
frequency as a rotational-speed signal Thus, by using a sensor as a generator, without 
preparing a rotation sensor separately, the frequency of a generator can be used as a rotation 
signal as it. is, and simplification of composition can be attained. 
100 11] 

[Embodiments of the Invention] The operation gestalt of this invention is explained based on 
a drawing, the hub whose wheel 1 is a turning wheel of the axle bearing 2 in drawing 1 - the 
wheel supporter material 4 which is attached in a ring 3 and consists of a fixed ring of the axle 
bearing 2 - from the body 5 - caudad - a protrusion - it is supported by the suspension (not. 
shown) the bottom In the example of illustration, a wheel 1 is a steering wheel and is 
connected with the axle 7 through the uniform universal joint 6. rotation of a wheel 1 - a 
member 8 - the composition of a wheel I - the thing of a member which is combined with a 
member and a wheel 1. and one, and rotates - it is - this example - a hub 



outerring-of-spiral-wound-gasket 6a of a ring 3 and the uniform universal joint 6 is included 
the uniform universal joint 6 -• outer-ringofspiralwoundgasket 6a - the hub of the axle 
bearing 2 - it is really combined with the ring 3 by the fixed state 

[0012] A brake 9 brakes a wheel 1 in contact with friction members (not shown), such as a 
brake drum prepared in the wheel 1. or a brake disc, and is equipped with the oil hydraulic 
cylinder etc. Energizing of the operation of the brake operating member 10. such as a brake 
pedal, is changed and carried out to the oil pressure force etc. through the conversion means 
11, and it is told to a brake 9. The damping force adjustment means 12 is a means to adjust 
the damping force of a brake 9, and adjusts damping force according to instructions of a 
control circuit 13. The damping force adjustment means 12 is formed in the oil pressure path 
between a brake 9 and the conversion means 11. A control circuit 13 is a means to give 
adjustment instructions of damping force to the damping force adjustment means 12 
according to the wheel rotational frequency detected by the sensor 14 of a rotational frequency 
and consists of electronic circuitries, such as a microcomputer. ;■ 

[0013] A sensor 14 stands face to face against the pulser ring 15 of a wheel 1, is installed in 
the wheel supporter material 4, detects the pulser ring 15, and outputs a pulse number, the 
pulser ring 15 - rotation of a wheel 1 ■- it is prepared in the member 8 the example of 
illustration •• the pulser ring 15 •■ outer-ring-of-spiral-wound-gasket 6a of the uniform 
. universal joint 6 - detailed - the hub of outer ring of spiral wouncbgasket 6a " it is prepared 
in the connection edge with a ring 3 the parts with which the pulser ring 15 makes a sensor 14 
generate a pulse output with rotation •- it is ■■ an outer-diameter side - a pulse -.- things of 
various kinds of composition according to the sensor 14, such as what prepared the row of 
teeth (example of drawing 6 ), a thing (example of drawing 4 ) in which the magnetic pole 
opposite to a circumferencial direction by turns arranged, and was prepared, and a thing (not 
shown) on a par with a circumferencial direction by turns which prepared the grid of a 
detectable shade optically, are used 

[0014] The detecting signal of a sensor 14 is transmitted to a control circuit 13 through a 
wireless means of communication 16. A wireless means of communication 16 consists of the 
transmitting section 17 installed in the wheel supporter material 4, and a receive section 18 
installed in the body 5. A receive section 18 counters mutually the interior of tire house 
section 5a in the body 5 with the transmitting section 17, and is prepared in it. 
[00151 The signal which transmits space should just be used for a wireless means of 
communication 16 for what performs transmission by light, such as transmission not only by 
an electric wave but magnetic coupling, and infrared radiation, or transmission by the 
ultrasonic wave. In magnetic coupling **** transmission, the signal transmission of the 
wireless means of communication 16 shall be carried out. by the magnetic coupling between 
the transmitting coil prepared in the transmit t ing sect ion 17, and the receiver coil prepared in 
the receive section 18. A transmitting coil is excited on the frequency of arbitration and makes 
a receiver coil generate voltage in electromagnetic induction. In transmission by the 
ultrasonic wave, the signal transmission of the wireless means of communication 16 shall be 



carried out ultrasonically. In this case, it is made to oscillate by ultrasonic vibrators, such as a 
piezoelectric device, and the transmitting section 17 modulates and transmits the ultrasonic 
wave by the signal of a sensor. 20kHz or more exceeding a audio range is used for frequency. 
In transmission by light, the signal transmission of the wireless means of communication 16 
shall be carried out with light, such as infrared radiation and a visible ray. In this case, the 
transmitting section 17 turns light emitting devices, such as a laser diode and Light Emitting 
Diode, to the interior of tire house 5a of the body 5. arranges them, and turns and arranges 
photo detectors, such as a photodiode and a photo transistor, as a receive section 18 into the 
body 5 at the transmitting section 17 side. In transmission by the electric wave, the signal 
transmission of the wireless means of communication 16 shall be carried out by the feeble 
electric wave. Let this feeble electric wave be the electrfo wave (500micro below of field 
strength [ For example, a 322Mz board 3m distance ] V) which does not receive regulation of 
Wireless Telegraph Law. In this case, a signal is transmitted by turning on and off and 
frequency modulation of an electric wave. 

[0016] The signal which is transmitted from the transmitting section 17 in the case of the 
wireless means of communication 16 of each above-mentioned composition (i.e., the case of 
magnetic coupling, an ultrasonic wave, light, and the wireless means of communication 16 
transmitted by any of a feeble electric wave) may be a simple on-off signal, and may modulate 
a subcarrier by the signal of a sensor 14. When modulating a subcarrier, a receive section 18 
makes it receive [ align it and ] and restore to the signal transmitted in the transmitting 
section 17. The modulation of a subcarrier may turn a subcarrier on. and off, and may carry 
out frequency modulation of the subcarrier. Thus, when modulating a subcarrier and carrying 
out the alignment recovery of this, the influence of an external noise can be mitigated. 
[0017] Drawing 2 shows the example of the wireless means of communication 16 made into 
. magnetic coupling. The transmitting section 17 consists of an oscillation, a modulation circuit 
19, and a transmitting coil 20. The transmitting coil 20 has a magnetic core. An oscillation 
and a modulation circuit, 19 consist of an oscillator circuit which oscillates the subcarrier of 
predetermined frequency (for example, 1MHz). and a modulation circuit which modulates the 
oscillated subcarrier with the output of a sensor 14. Electric supply to a sensor 14, and an 
oscillation and a modulation circuit 19 is performed from the transmitting section power 
supply 23. A receive section 18 consists of a receiver coil 22 by which magnetic coupling was 
carried out to the transmitting coil 20. and an alignment; demodulator circuit 21 which aligns 
and restores to an input signal. A receiver coil 22 has a magnetic core. Distance L of the 
transmitting coil 20 and a receiver coil 22 is set to about 40cm. 

100181 Although the modulation techniques of an oscillation and a modulation circuit 19 may 
be arbitrary methods, they turn the output of t he oscillator-circuit; section on and off using the 
output, of a sensor 14. and are controlling the current; which flows in the transmitting coil 20 
here. It. comes to indicate it in drawing 3 as the voltage (sending signal) concerning the 
transmitting coil 20. and the input; signal obtained from a receiver coil 22 by the alignment, 
demodulator circuit; 21. If AM recovery of the input signal is carried out, the pulse output, of 



the sensor 14 which is a rotation sensor will be obtained. 

[0019] Let the transmitting section power supply 23 be a generator using rotation of a wheel, 
or the below-mentioned wireless electric supply means. When considering as the generator 
using rotation of a wheel, the signal of a sensor 14 can be transmitted without carrying out an 
electric power supply separately, this generator - the hub of a wheel 1 - it builds near the 
section This generator is good also as a thing only for power supplies, and good also as what 
makes a sensor serve a double purpose. 

[0020] When considering as a generator, the pulser ring 15 shown in djrawjngj. is set to ring 
magnet 15for power generation A as shown in drawin g 4 . and a sensor 14 is set to generator 
coil 14A. Generator 23A consists of ring magnet 15A for these power generation, and a sensor 
: 14. When ring magnet 15A rotates with a wheel 1. alternating field are made to generator coil 
14A. and this coil 14A is made to generate an induced voltage. By rectifying this generated 
alternating voltage, it considers as the power supply of the transmitting section 17 ( drawing 
1) and a sensor 14. This generator 23A is good also as what serves as a rotation sensor also as 
only for power supplies. When carrying out to power supplies only, as shown in drawing 7 , the 
pulser ring 15 and the sensor 14 for rotation detection corresponding to this are formed 
separately, and the output, of generator 23A is used as a power supply of the transmitting 
section 17 and a sensor 14. 

[0021] Generator 23A explained with drawing 4 can use the frequency of generator 23A as a 
rotational frequency detecting signal as it. is, without preparing a rotation sensor separately 
by making the number of magnetic poles into a pulse number required as a rotation sensor of 
anti-lock brake, equipment. Drawing 4 (B) shows the state where ring magnet 15A for power 
generation rotated only angle of rotation for one pole from the state of drawing 4 (A). In 
drawing 4 , the sign of N and S shows a magnetic pole and Arrow a shows the direction of a 
magnetic field respectively. Since this generator 23A can generate the alternating voltage of 
the frequency which multiplied by the number of pole pairs of this ring magnet 15A in the 
, rotational frequency of ring magnet 15A, it uses voltage after rectification as the power supply 
of the transmitting section 17. and can use the number of ac cycles for it. as a rotational 
frequency detection value. 

[00221 The example of a circuit of t he transmitting section 17 in the case of making the sensor 
of a rotational frequency serve a double purpose by generator 23A is shown in drawing . 5 • In 
this circuit, while power of AC generator 23A which synchronized with the wheel rotational 
frequency is directcurrentized by t he rectifier circuit 25 and serves as the power supply Vdd 
of oscillator-circuit 19a. modulation circuit 19b, and the transmitting coil 20, the transistor 27 
for output turning on and off which constitutes modulation circuit 19b is driven, and the 
output, modulation which synchronized with the rotational frequency is performed. At the 
time of a rotation fall, the power accumulated at the mass capacitor or rechargeable battery 
2G of a rectifier circuit 25 at the time of a run is using as circuit drive power, and makes 
detection possible to the low speed field at the time of a slowdown. Oscillator-circuit 19a and 
modulation circuit 19b constitute an oscillation and the modulation circuit 19 of drawing 2 . 



[0023] Below, the example which makes the transmitting section power supply 23 of drawing 
2 a wireless electric supply means is explained with drawing 8 . That is. wireless electric 
supply means 2313 which gives power required for the transmitting section 17 and the sensor 
14 of a wireless means of communication 16 hy wireless from a body 5 side is prepared. This 
wireless electric supply means 23B counters mutually the body 5 and the wheel supporter 
material 4. and prepares in them the transmitting section 31 and the receive section 32 which 
send and receive the power of the power supply 30 installed in the body 5 by wireless. Thus, 
by preparing wireless electric supply means 23B, the electric wire for electric supply is not. 
exposed outside a vehicle between the wheel supporter 4 and the body 5, and the problem of 
an open circuit of this electric wire for electric supply is also solved. Moreover, unlike the. case 
where a generator is formed, electric power can be supplied also at the time of a body halt, 
and a zero prompt speed signal can be acquired. 

[0024] Wireless electric supply means 23B is also depended on magnetic coupling, and also it 
transforms power into light, an ultrasonic wave; an electric wave, etc., and can perform 
transfer of the power by wireless. By wireless electric supply means 23B, whether it considers 
as which transfer method by magnetic coupling, light, the ultrasonic wave, the electric wave, = 
etc. is considering as the same method as the transfer method adopted with the wireless 
means of communication 16 of a sensor signal, and it can attain part communalization of 
wireless electric supply means 23B and a wireless means of communication 16, and 
communalization of handling. 

[0025] When considering wireless electric supply means 23B as transmission by magnetic 
coupling, a receiver coil is made to generate voltage in electromagnetic induction by arranging 
a transmitting coil as the transmitting section 31, arranging a receiver coil as a receive 
section 32 into the': body 5, at the wheel supporter material 4, and exciting the transmitting 
coil by the side of the body on arbitrary frequency. When the magnetic coupling force is weak 
and required power is not obtained at this time, the magnetic coupling force can also be raised 
by using the body mechanism section which combines ; the body 5 and the wheel supporter 
material 4. such as a link bar and a shock absorber, as a magnetic core. Moreover, the coil for 
transmission and the coil for reception can also share the same coil by power and the signal by 
dividing the frequency the object for power, and for signals. 

[0026] When considering wireless electric supply means 23B as transmission by light, into the 
body 5. as the transmitting section 31. light, emitting devices, such as a laser diode and Light 
Emitting Diode, are turned to the wheel supporter material 4, and are arranged, and to the 
wheel supporter material 4. the elements (solar battery etc.) which have the photovoltaic 
effect as a receive section 32 are turned to the transmitting section 31. and arc arranged. 
Thereby, power can be transmitted to the wheel supporter material 4 with light from the body 
5. 

[00271 When considering wireless electric supply means 23B as transmission by the 
ultrasonic wave, in response to an ultrasonic wave, it changes into power by the receive 
section 32. using a ultrasonic vibrator as the transmitting section 31. In addition, when based 



on an ultrasonic wave, unlike the case where it is based on magnetic coupling, the 
above-mentioned body mechanism section cannot be used for transfer. 

[0028] When considering wireless electric supply means 23B as transmission by the electric 
wave, since it is not behind in power by the feeble electric wave unlike a signal, microwave 
(3GHz - about 5GHz) is used. A microwave transmitter is installed in the body 5 as the 
transmitting section 31, and a receiving antenna and a rectifier are formed in the wheel 
supporter material 4 as a receive section 32. This performs a transfer of power. Since 
directivity is high, microwave is still more efficient when it is made for the transmitting 
section 31 and a receive section 32 to always face each other using a link bar etc. 
[0029] 

[Effect of the Invention] The signal of a rotation sensor is written as what is sent and received 
from the transmitting section of wheel supporter material by wireless to the receive section by 
the side of the body, and, as for the anti-lock brake equipment of this invention, an electric 
wire does not expose it outside a vehicle between a wheel supporter and the body. Therefore, 
trouble of an open circuit is not caused by the freeze of the snow in stone splashes or a tire 
house etc: Moreover.: since the electric wire for the sensor .signals between a wheel supporter 
and . the body can be excluded and the complicated wiring fixed work also becomes 
unnecessary; lightweight-izing of an automobile and a cost fall can be aimed at. 
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(57)Abstract: 



PURPOSE: To prevent the change of the 
distance between a sensor and a tone wheel or 
the breakage of a constituting component due to 
the freeze of water that has intruded into the 
inside. 

CONSTITUTION: In a synthetic resin case 22a 
in which a sensor 19 has been enclosedly 
embedded, a heating element 22 other than the 
sensor 19 is provided. When the freezing of 
water is possible, the heating element 23 is 
electrically energized. Water intruded inside a 
cover 18a is discharged through a draining hole 
24 formed in the lowest position of the cover 
18a. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] the hub for the rotational-speed detection equipment concerning this 
invention supporting the wheel of an automobile - it includes in a unit, and it uses in order to 
detect the rotational speed of this wheel 
[0002] 

[Description of the Prior Art] In order to control the anti-lock brake system (ABS) of an 
automobile, or a traction control system (TCS), it is necessary to detect the rotational speed of 
a wheel. The rolling bearing unit incorporating the rotational-speed detection equipment for 
it is proposed from the former as indicated by JP,3- 128856, U, the 5-4021 official report, or the 
U.S. Pat. No. 5063345 specification. Drawing 5 -7 show one example of the structure of such a 
rolling bearing unit with rotational-speed detection equipment. 

[0003] The outer-ring-of-spiral-wound-gasket orbits 2 and 2 of a double row are formed in the 
inner skin of the fixed ring 1 which does not rotate at the time of use. This fixed ring 1 is 
supported by the flange 3 formed in the periphery side at a suspension system. Inside this 
fixed ring 1, the turning wheel 4 which rotates with a wheel at the time of use is arranged. 
The inner ring-of-spiral wound-gasket orbits 5 and 5 are formed in the periphery side of this 
turning wheel 4, and these inner rings-of spiral wound-gasket orbits 5 and 5 are made to 
counter with the above-mentioned outer ring of spiral wouncl gasket orbits 2 and 2. And two 
or more rolling elements 7 and 7 held by cages 6 and 6, -respectively between these 
outer rings-of-spiral-wound-gasket orbits 2 and 2 and the inner ring of spiral wound gasket 
orbits 5 and 5 are formed. Therefore, the above-mentioned turning wheel 4 can be freely 
rotated by the inside of the fixed ring 1 . 

[00041 It equipped with the seal assembly 8 between the toe (edge which serves as crosswise 
central approach of vehicles in the state of attachment by vehicles is said, and it is the right 
end section of drawing 5 ) periphery side of the above-mentioned turning wheel 4, and the toe 
inner skin of the fixed ring 1, and inner edge (right end of drawing 5 ) opening of space 9 
portion which installed the above-mentioned rolling elements 7 and 7 is plugged up. This seal 



assembly 8 changes from the inside seal ring 10 which carried out outside attachment fixation, 
and the outside seal ring 11 which inner******(ed) to the toe of the above-mentioned fixed 
ring 1 to the shoulder of the inner ring of spiral wound gasket 36 which constitutes the 
above-mentioned turning wheel 4. Another seal ring 12 has closed outer edge (edge which 
serves as crosswise outside of vehicles in the state of attachment by vehicles is said, and it is 
at the left end of drawing 5 ) opening of the above-mentioned space 9. 

[0005] The above-mentioned inside seal ring 10 consists of rodding 13 and a sealant 14. And 
the tone wheel 15 is installed in the medial surface (right lateral of drawing 5 6) of rodding 13. 
This tone 'wheel 15 built by piercing and fabricating a magnetic board etc. has a gearing 
configuration as shown in drawing 7 . namely, - the periphery approach portion of this tone 
wheel 15 ~ tongue-shaped pieces 16 and 16 and notching 17 and 17 a circumterencial 
direction - continuing - alternation - and it forms repeatedly in the ** pitch the tone wheel 
15 for example, such a configuration a ferromagnetic portion, nonmagnetic, or a 
feeble-magnetism portion - a circumterencial direction -- continuing - alternation - and it 
has prepared repeatedly in the ** pitch 

[0006] Moreover, to inner edge opening (right end opening of draw ing 5 ) of the 
above-mentioned fixed ring 1, a cross section carries out outside attachment fixation of the 
covering 18 formed in a circle in the whole by L typeface, and is carrying out support fixation 
of the sensor 19 inside this covering 18 at it. This sensor 19 consists of arranging in series the 
permanent magnet 20 continued and magnetized in. the -direction of inside and outside 
(longitudinal direction of drawing 5 -6), and the magnetic sensing elements 21, such as a hall 
device. Such a sensor 19 makes the above-mentioned magnetic sensing element 21 counter, 
the lateral surface of the above-mentioned tone wheel 15 through a ■ minute crevice, and 
constitutes rotational-speed detection equipment. 

[0007] Where the above-mentioned tone wheel 15 and a sensor 19 are installed as mentioned 
above, the magnetic field which reaches an other end side from the end side of the 
above-mentioned permanent magnet 20 is formed in the portion containing the 
above-mentioned magnetic sensing element 21. The density of the magnetic flux which forms 
this magnetic field becomes high when the end face of the above-mentioned magnetic sensing 
element 21 and the tongue-shaped pieces 16 and 16 of the above-mentioned tone wheel 15 
have countered, and when the above-mentioned end face has countered with the notching 17 
and 17 of the above-mentioned tone wheel 15, it becomes low. Change of such flux density is 
taken out as voltage change by the bridge circuit constituted including the above-mentioned 
magnetic sensing element 21. Thus, the frequency from which voltage changes is proportional 
to the rotational speed of a wheel. Therefore, if the above-mentioned voltage is inputted into 
the controller of ABS or TCS, these ABSs and TCS are controllable proper. 
[0008] 

[Problem(s) to be Solved by the Invention! With the rotational-speed detection equipment 
which is constituted as mentioned above and acts, in order to detect the rotational speed of 



rotating parts, such as a wheel, correctly, it is necessary to regulate the distance of the end 
face of a sensor 19, and the side of the tone wheel 15 to accuracy as a design value. When this 
distance becomes larger than a design value, even if the tone wheel 15 rotates, the rate from 
which the flux density which passes the magnetic sensing element 21 changes becomes small, 
and detection of the above-mentioned rotational speed becomes inaccurate. On the other hand, 
the proper value of the above-mentioned distance needs to regulate the att aching position of a 
sensor 19 correctly, in order to prevent what (it rubs with rotation of a wheel) the 
above-mentioned tone wheel 15 and a sensor 19 interfere, enabling it to perform 
rotational-speed detection correctly, since it is the small value of about 0.5mm. 
[0009] On the other hand, it is difficult for the tone wheel 15 and sensor 19 for controlling 
ABS and TCS to prevent penetration of moisture completely on the relation attached to a 
wheel, and it originates in a run, car washing, etc. in case of rainy weather, and slight water 
may advance. Thus, when the water which advanced into the interior of rotational-speed 
detection equipment carries out cubical expansion by freezing, it is possible that the attaching 
position of the -above-mentioned sensor 19 can be shifted. For example, when the water which 
entered between covering 18 and the synthetic-resin case 22 which dedicated the permanent 
magnet 20 arid the magnetic sensing element 21 is frozen, the position of a sensor 19 shifts in 
. shaft orientations (longitudinal direction of drawing 5 "6), or the diameter, direction (the 
•vertical direction of drawing 5 -6), the above-mentioned distance separates from a proper 
value, . rotational-speed detection may become inaccurate- or the -above-mentioned tone wheel 
15 and a sensor 19 may interfere. 

[0010] Furthermore, while it has been in the state which the water- which advanced, for 
example between the portion with fixation also in the times of use; such as between the side of- 
the tone wheel 15 and the end face ofa sensor 19, and the portion rotated at the time of use 
froze, when a turning wheel 4 is started, rotational-speed detection equipment itself may be 
damaged. The rotational-speed detection equipment of this invention is invented in view of 
the above situations. 
[001.1] 

[Means for Solving the Problem] The rotational-speed detection equipment of this invention is 
equipped with the rotational-speed detection equipment known from the former, the sensor 
similarly supported by the fixed ring which does not rotate at the time of use, and the tone 
wheel which it is prepared in this fixed ring and this heart, and is rotated at the time of use. 
[0012] Especially, in the rotational-speed detection equipment of this invention, it is 
characterized by installing a heating element the interior or near the above-mentioned sensor 
or the tone wheel. 
[0013] 

[Funct ion] The operation situation at the time of the rotational-speed detection equipment of 
this invention constituted as mentioned above detecting the rotational speed of a turning 
wheel is the same as that of the rotational-speed detection equipment known from the former. 



Especially, in the case of the rotational-speed detection equipment of this invention, it can 
prevent that the water which advanced into the interior is frozen by energizing to a heating 
element. Consequently, the depression of rotational-speed detection equipment and the 
breakage of each part based on the freeze of moisture can be prevented certainly. 
[0014] 

[Example] Drawing 1 shows the first example of this invention, in addition, arrangement of 
the tone wheel 15 which constitutes the structure and rotational-speed detection equipment 
of the portion which this example is what applied this invention to the conventional 
technology explained by the aforementioned drawing 5 -6. and supports a turning wheel 4, a 
permanent magnet 20, and the magnetic sensing elemental etc. - the above-mentioned *- it 
is the same as that of the conventional technology the bottom therefore, the explanation 
which gives the same sign to this conventional technology and equivalent portion, and 
overlaps - an ellipsis - or it is made simple and explains focusing on the feature portion of 
this invention hereafter 

[0015] Outside attachment fixation of the covering 18a by which the cross section was formed 
in a circle in inner edge opening of the fixed ring 1 in the whole by L typeface is carried out, 
-and support fixation. of the synthetic- resin case 22a which built-in the sensor 19 inside this 
covering.l8a is carried out. Conventionally which was mentioned above, unlike structure,. this 
synthetic-resin case 22a forms the whole in a circle, and is carrying out embedding of a 
permanent magnet 20 and the magnetic sensing element 21. to the circumferencial direction 
part. 

[0016] Especially, in the case of the rotational-speed detection equipment of this invention, 
inside .the above-mentioned synthetic re sin case 22a, the. simultaneously perimeter of this 
synthetic-resin case 22a is covered, and embedding of the heating element 23 formed in circle 
cyclic is carried out. As this heating element 23, various heating elements known from the 
former, such as a semiconductor heater, a nichrome wire, a carbon film resistor, and 
metallic-film resistance, are employable, for example. In addition, especially the 
above-mentioned heating element 23 does not need to be one, covers a circumferencial 
direction and may be divided into plurality. Furthermore, in the case of the example of 
illustration, the drain hole 24 is drilled in the portion which exists in the lowest; position at 
the time of wearing to the above-mentioned fixed ring 1 at a part of above-mentioned covering 
18a. 

[0017] In the case of the rotational-speed detection equipment of this invention constituted as 
mentioned above, it; can prevent that the water which warmed the interior of the 
above-mentioned covering 18a by energizing to the above-mentioned heating clement 23, and 
advanced into seal assembly 8 portion further inside this covering 18a between 
synthetic-resin case 22a and covering 18a or between synthetic-resin case 22a and the tone 
wheel 15 is frozen. Consequently based on the freeze of moisture, the installation position of 
the above-mentioned syntheticresin case 22a shifts, or it is lost that the portions which carry 



out relative rotation fix, and the depression of rotational-speed detection equipment and the 
breakage of each part based on a gap of an installation position can be prevented certainly. 
[0018] In addition, the energization to the above-mentioned heating element 23 is performing 
only a predetermined time, only when there is fear of a freeze based on the signal from the 
temperature sensor 29 attached to the rotational-speed detection equipment portion by 
carrying out embedding to the above-mentioned synthetic-resin case 22a etc., as shown in 
drawing 2 , and it can also suppress exhaustion of a dc battery. In the case of the structure of 
drawing 2 , a heating element 23 is made into the shape of a cylinder instead of forming a 
temperature sensor 29 near the tooth back (right face of drawing 2 ) of a sensor 19 ? and 
interference prevention with a temperature sensor 29 and a heating element 23 is aimed at. 
[0019] Moreover, as one example of the time zone energized to a heating element 23, it starts 
from the time of ending an automobilism, and it is possible to end after sufficient time 
progress to discharge the water in the above-mentioned covering 18a from a drain hole 24. 
Moreover, in using it especially in a cold district, while the automobile is running, it can also 
energize from from. to the above-mentioned heating element 23, Based on the signal showing 
ON of the detecting signal from the above-mentioned temperature sensor 29, or an ignition 
-switch . arid OFF etc.; the controller which is not illustrated performs energizationxontrol to 
such a heating element 23. 

[0020] Next, drawing 3 shows the second example of this invention, the hub for the first 
above-mentioned example supporting a driving wheel. (the rear i. wheel of FR. vehicle, front 
wheel of FF vehicle) - in the case of this example, rotational-speed detection equipment is 
attached to having attached the rotational-speed detection equipment of this: invention to the 
unit at the non-driving wheel (the front wheel of FR vehicle, rear, wheel of FF vehicle) 
Moreover, in the case of this example, the first above-mentioned example constitutes sensor 
19a with a permanent magnet 20, the pole piece 25, and the coil 26 to a permanent magnet 20 
and the magnetic sensing elements 21, such as a hall device, having constituted the sensor 19. 
Furthermore, tone wheel 15a is formed in circle cyclic of magnetic material, arid is carrying 
out outside attachment fixation at the toe of the hub 27 which is a turning wheel. By the 
medial surface of this tone wheel 15a, each covers a circumferencial direction and forms two 
or more concaves 28 and 28 which continue in the radiation direction in the above-mentioned 
sensor 19a and the field which counters at equal intervals. Therefore, the -configuration 
covering the circumferencial direction of this medial surface has the shape of toothing at 
equal intervals, and will be in the state where the ferromagnetic portion and the 
feeble-magnetism portion (a concave 28, 28 portions) were repeatedly prepared in this medial 
surface by turns. 

[0021] The electromotive force corresponding to change of the density of magnetic 11 ux which 
(lows the inside of the above-mentioned pole piece 25 is caused in the above-mentioned coil 26. 
Moreover, the density of the magnetic (lux which Hows the inside of this pole piece 25 is low 
the moment the end face of this pole piece 25 counters the above-mentioned concaves 28 and 



28, and it becomes high at the moment of countering the portion between concaves 28 and 28. 
therefore, the electromotive force caused in the above-mentioned coil 26 - the above - it 
changes on the frequency proportional to the rotational speed of a hub 27 
[0022] Although this invention is applied to the rotational-speed detection equipment of such 
structure, in this example, the fixed direct-current bias current which does not change to the 
coil 26 which constitutes the above-mentioned sensor 19a in itself is passed. This coil 26 
generates heat based on this bias current, and it prevents that the moisture which entered in 
covering 18b freezes, and discharges from a drain hole 24. the above when the density of the 
magnetic flux which flows the above-mentioned pole piece 25 because a hub 27 rotates 
changes, the output of the above-mentioned coil 26 can be taken out as a direct current which 
changes focusing on the voltage of the above-mentioned bias current Rotational-speed 
detection compares with the reference voltage (equal) corresponding to the voltage of the 
above-mentioned bias current a direct current taken out from the coil 26 to this appearance, is 
asking for the frequency (or period) in which a direct current exceeds reference voltage (or it is 
less), and can be performed. like the case where a bias current is not passed. 
[0023] Next, dra wing 4 shows the third example of this invention: this example applies this 
invention to the. rotational-speed detection equipment built into the bearing equipment for 
supporting a rigid-axle type axle like rear wheels, such, as a truck. Outside attachment 
fixation of the tone wheel 15b is carried out in the periphery side of one inner ring of spiral 
.- wound, gasket 30 of one pair-of inner rings of spiral wound gasket 30 and 30 which carry, out 
outside attachment fixation at the edge of an axle. Gearing-like irregularity was formed in the 
periphery side of this tone. wheel 15b, and the ferromagnetic portion (a part for heights) and 
•the feeble-magnetism portion (a part for a crevice) were: repeated to this periphery side by 
turns, and are prepared in it. . 

[0024] A through-hole 32 is formed in the periphery side of the above-mentioned tone wheel 
15b, and the portion to adjust by the pars intermedia of the outerring of spiral wound gasket 
31 supported by the suspension system, and the sensor 19 which consists of a permanent 
magnet 20 and the magnetic sensing element 21 inside this through-hole 32 is installed. 
Embedding of this sensor 19 is carried out to synthetic-resin case 22c, and this synthetic-resin 
case 22c is covered by covering 18c made from a magnetic metal plate. 

[00251 By this example, the crevice 33 was formed in the periphery side ol" the 
above-mentioned tone wheel 15b, and the portion which counters by the pars intermedia 
inner skin of the above-mentioned outer ring of spiral wound gasket 31, and the heating 
element 23 is formed in this crevice 33 applying this invention to the rotational-speed 
detection equipment of such structure. And energization to the above-mentioned heating 
element 23 is enabled with the lead wire 35 which inserted in the through-hole 34 formed in 
the lower part of the above-mentioned outer ring of spiral wound gasket 31. Tn addition, since 
the temperature of the outer ring-of-spiral-wound gasket 31 whole of metal [ prepared / 
accepted it in part and / although this heating element 23 had the desirable thing of the inner 



skin of the above-mentioned outer ring of spiral wound gasket 31 which a perimeter is covered 
mostly and established / except, for the installation portion of the above-mentioned sensor 19. / 
it ] rises, an antifreeze effect is obtained. 
[0026] 

[Effect of the Invention] Since the rotational-speed detection equipment of this invention is 
constituted as it was described above, and it acts, the function of this rotational-speed 
detection equipment can fall with the moisture which entered in rotational-speed detection 
equipment, or it can prevent certainly that a component part is damaged. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed explanation of a design] 
[0001] 

[Industrial Application] The rolling bearing unit with an acceleration sensor concerning this 
design is used in order to detect the abnormalities of this rotation supporting section while 
supporting the wheel of an automobile free [ rotation ] to a suspension system. 
[0002] 

[Description of the Prior Art] In order to support the wheel of an automobile free [ rotation ] to 
a suspension system, the rolling bearing unit as shown, for example. in drawing 5 is used from 
the former. The inner-ring-of-spiral*wound-gasket equivalent member which constitutes this 
rolling bearing unit consists of a hub 1 and an inner ring of spiral wound gasket 2. The flange 
3 for wheel fixation is formed in the heel (an outer edge means the portion which becomes a 
crosswise outside edge, when an automobile is equipped, and it is the left end section of 
drawing 5 .) of the hub 1 of these, and inner-ring-of-spiralwound-gasket orbital 4a is formed 
in a pars intermedia periphery side, moreover, the above-mentioned inner ring of spiral 
wound gasket 2 -* a periphery side inner-ring-of-spiral-wound-gasket orbital 4b - having - 
the above - it is attached outside the pars intermedia periphery side of a hub 1 
[0003] the above the nut 6 is screwing in the external thread part 5 formed in the toe (inner 
edge means portion which becomes crosswise central-site edge when automobile is equipped, 
and it is the right end section of drawing 5 .) periphery side of a hub 1 With screwing to the 
above-mentioned external thread part 5, this nut G presses "the inner end face of the 
above-mentioned inner ring of spiral wound gasket 2, and fixes this inner ring of spiral wound 
gasket 2 to the predetermined position of the periphery side of a hub I. 

[0004] Moreover, the outer ring of spiral-wound-gasket; equivalent member 7 is formed the 
attachment section 8 for supporting to the suspension system which is not illustrated in a 
periphery side, and the outer ring-of spiral-wound-gasket orbits 9a and 9b of a double row are 
formed in inner skin, respectively. Between these outerring-of-spiral-wound-gaskct orbits 9a 
and 9b and the above-mentioned inner ring of spiral-wound gasket orbits 4a and 4b. the 
rolling elements 10 and 10 of every plurality are formed, respectively and it is supporting free 



[ rotation of a hub 1 ] inside the outer-ring-ofspiralwoundgasket equivalent member 7 
supported by the above-mentioned attachment section 8 at the suspension system. Moreover, 
covering 11 closes inner edge opening of the outer-ring-ofspiral-woundgasket equivalent 
member 7, and it is aiming at penetration prevention of the storm sewage inside this 
outer-ring-of-spiral-wound-gasket equivalent member 7 and dust. 

[0005] In the case of a rolling bearing unit which was mentioned above, the wheel fixed to the 
flange 3 prepared in the heel of a hub 1 can be supported free [ rotation ] to the suspension 
system which supported the outer-ringof-spiralwoundgasket equivalent member 7. 
[0006] 

[Problem(s) to be Solved by the Device] By the way in the rolling bearing unit which is 
constituted as mentioned above and acts, the front face of the 
innerring-of-spiral-wound-gasket orbits 4a and 4b or the outerring-of-spiral-wouncl-gasket 
orbits 9a and 9b and also the rolling contact surface of rolling element of rolling elements 10 
and 10 exfoliate with the use over a long period of time, and the life as anti friction bearing is 
reached. 

[0007] However, the operator was not able to know the fact (reach- the life) until a hub 1 came 
to have vibrated greatly with rotation just before the function as anti-friction bearing is lost 
completely, since there was no mechanism in which it detected that anti-friction bearing has 
reached the life in the case of the conventional rolling bearing unit. 

[0008] However, since a hub 1 comes to vibrate even to the grade which an operator notices, 
time until this hub 1 becomes rotation impotentia by the inside of the 
outer-ring-of-spiral-wound : gasket equivalent member 7 is slight. After an operator notices 
[ for this reason ] unusually in almost all cases, an automobile cannot be made to be able to 
run by himself and it cannot carry into a repair shop, until a breakdown truck etc. arrives for 
this reason - an automobile - on the street - not leaving it - since it does not obtain but leads 
also to the cause of traffic congestion, it is not desirable Moreover, when it becomes run 
impotentia in a place which has neither a house nor a public telephone in near, taking time in 
connection of a repair request is not avoided. 

[0009] That the above problems should be coped with, before becoming run impotentia, the 
rolling bearing unit with an acceleration sensor of this design is considered so that an 
operator can be told about having had a margin and the life of anti friction bearing having 
come. 
[0010] 

[Means for Solving the Problem] The rolling bearing unit with an acceleration sensor of this 
design The innerringof-spiral-wound-gasket equivalent member which has an 
inner-ring-of-spiral-wound-gasket orbit for the flange for wheel fixation in a heel in a pars 
intermedia periphery side, respectively, The outer ring-of-spiral wound-gasket equivalent 
member which has the attachment section for supporting to a suspension system in a 
periphery side, and formed the outer-ring-of-spiral-wound-gasket orbit of a double row in 



inner skin, It consists of two or more rolling elements prepared between the above-mentioned 
innerring-ofspiralwound-gasket orbit and the outerring-of-spiral-woundgasket orbit, 
covering by which fitting fixation was carried out at the opening edge of the above-mentioned 
outerring-of-spiral-wound-gasket equivalent member, and an acceleration sensor supported 
inside this covering. 
[0011] 

[Function] The operation at the time of supporting a wheel free [ rotation ] to a suspension 
system by the rolling bearing unit with an acceleration sensor of this design constituted as 
mentioned above itself is the same as that of the conventional rolling bearing unit mentioned 
above. 

[0012] Furthermore, if anti-friction bearing reaches a life in the case of the rolling bearing 
unit with an acceleration sensor of this design, the acceleration sensor supported by covering 
will detect the shimmy generated based on rolling of a rolling element, and the fact which the 
shimmy generated will be inputted into a controller. And this controller- emits the alarm 
„ which tells that the above-mentioned anti-friction bearing.reached the life. 

[0013] The acceleration sensor supported by covering will have sufficient time margin, by the 
-time an inner-ring-of- spiral- wound-gasket equivalent member becomes unable to rotate at all 
by the inside of an outer:ring-of-spiral- wound-gasket equivalent, member, since a shimmy is 
detectable in the stage in early stages of ****. For this reason, an operator becomes possible 
[..making .an. automobile run by himself and carrying into a .repair shop based on the 
above-mentioned alarm, ]. 
[0014] 

[Example! Drawing 1 -2 show' the first example of the rolling bearing unit with: an 
acceleration sensor of this. design. Inner-ring-of-spiral-wound-gasket orbital 4a and the step 
12 are formed in a pars intermedia periphery side for the flange 3 lor fixing a wheel to the 
heel (left end section of drawing 1 ) periphery side of the hub 1 which constitutes an 
inner-ring-of-spiral-wound-gasket equivalent member with the inner ring of spiral wound 
gasket 2 which following **. Moreover, where the end side (left end side of drawing 1. ) is 
dashed against the above-mentioned step 12. outside attachment support of the inner ring of 
spiral wound gasket 2 which formed inner-ring-ofspiralwoundgasket orbital 4b in the 
periphery side of this hub 1 as well as the periphery side is carried out. However, instead of 
forming in the periphery side of a hub 1 directly in a hub 1, inner-ringof-spiral-woundgasket 
orbital 4a may be formed in the inner-ring-of-spiral-wound-gasket member (not shown) of 
another object, among these may carry out outside attachment fixation of wheel part material 
and the above-mentioned inner ring of spiral wound gasket 2 in a hub 1, and may be taken as 
an inner-ring of spiral-wound gasket equivalent member. 

[0015] Moreover, the external thread part 5 is formed in the periphery side of the inner edge 
(right end of drawing 1 ) approach portion of a hub 1. A nut 6 is screwed in this external 
thread part 5. and the above-mentioned inner ring of spiral wound gasket 2 is fixed to the 



predetermined portion of the periphery side of a hub 1 by binding further. 
[0016] The attachment section 8 for fixing this outer-ring-of-spiral-wound-gasket equivalent 
member 7 to a suspension system is formed in the periphery side of the 
outer-ring-of-spiral-wound-gasket equivalent member 7. Moreover, each forms in the inner 
skin of this outerringof-spiral-woundgasket equivalent member 7 the 
outer-ring-of-spiral-wound-gasket orbits 9a and 9b which counter the above-mentioned 
inner ring of-spiral-wound gasket orbits 4a and 4b. And two or more rolling elements 10 and 
10 are formed; respectively between one pair of inner-ring-of-spiral wound gasket orbits 4a 
and 4b. and one pair of outer ring of spiral- wound-gasket orbits 9a and 9b, and rotation of the 
hub 1 inside the outer-ring-of*spiraI-woundgasket equivalent member 7 is enabled. 
[0017] moreover - between the outer edge circles peripheral surface of the above-mentioned 
outer-ring-of-spiral-wound-gasket equivalent member 7, and the periphery sides of a hub 1 - 
a sealant 13 - equipping the inner skin of the outer-ring-of-spiral-woundgasket equivalent 
member 7, and the above - it existed between the hub 1 and the periphery side of an inner 
ring of spiral wound gasket 2, and outer edge opening of the space in which two or more 
above-mentioned rolling elements 10 and 10 were formed is plugged up • ■ 
[0018] On. the other hand, covering 14 has closed inner edge (right end of drawing 1 ) opening 
of the aforementioned outer-ring-of-spiral-wound-gasket equivalent member. 7. This covering 
14 is formed in the shape of a cylinder like object with base by carrying out spinning of the 

.-■metal plate. And the heel of this covering 14 is inner-^**.***<ed) to inner edge opening of the 
above-mentioned outer-ring-of-spiral-wound-gasket equivalent member 7. The flange 15 was 
formed in the periphery side outer edge approach portion of the above-mentioned covering 14, 
and the lateral surface of this flange 15 is dashed against the- inner end face of the 
above-mentioned outer:ring-of-spiral-wound-gasket equivalent member 7. 

. [0019] Furthermore, inside the above-mentioned covering 14, in-order to detect vibration 
which joins the .above-mentioned*. outer-ring-of-spiral-wound-gasket equivalent member 7 
based on rolling of the above-mentioned rolling elements 10 and 10, the piezo-electricity type 
acceleration sensor 16 and the amplifier 17 for amplifying the output of this acceleration 
sensor 16 are supported. While connecting through the through-hole 19 which formed in 
covering 14 this amplifier 17 and the connector 18 prepared in the medial surface of the 
above-mentioned covering 14 in the case of the example of illustration, it has prevented that 
storm sewage and dust advance into covering 14 from the through-hole 19 above-mentioned 
portion with packing 20. 

[0020] In addition, the end of lead wire was connected to the above-mentioned connector 18 
through the plug which is not illustrated, and the other end of this lead wire is connected to 
the controller which is not illustrated too. And when the above-mentioned acceleration sensor 
16 detects a shimmy it is made for this controller to emit an alarm to an operator. 
10021] The operation at the time of supporting a wheel free [ rotation ] to a suspension system 
by the rolling bearing unit with an acceleration sensor of this design constituted as mentioned 



above itself is the same as that of the conventional rolling bearing unit mentioned above. 
[0022] Furthermore, in the case of the rolling bearing unit with an acceleration sensor of this 
design, with the use over a long period of time, if the rolling contact surface of rolling element 
of rolling elements 10 and 10 exfoliates further and the life as anti-friction bearing is reached, 
the front face of the innerringof-spiral-woundgasket orbits 4a and 4b or the 
outer-ring of spiral-wound gasket orbits 9a and 9b and the acceleration sensor 16 supported 
by covering 14 will detect the shimmy generated based on rolling of rolling elements 10 and 
10 in the aforementioned outer-ringof-spiralwoundgasket equivalent member 7. After this 
detecting signal is amplified with amplifier 17, it is inputted into the controller which is not 
illustrated too through a connector 18, the plug which is not illustrated, and lead wire. And 
based on the signal from this controller, alarm meanses, such as a buzzer and a lamp,, emit 
the alarm which tells that the above-mentioned anti-friction bearing reached the life. 
[0023] Since the acceleration sensor supported by covering 14 can detect the above-mentioned 
shimmy in the stage in early stages of [ **** ] a heterology in front far, by the. time the hub 1 
which is an inner-ring-of-spiral-wound-gasket equivalent member by the inside of the 
outer ring-of spiral-wound gasket equivalent member 7 becomes unable to rotate at all; it will 
vhave sufficient time margin; rather than an operator notices. unusually by vibration. For this 
reason, an operator becomes possible [ making an automobile -run by. himself and carrying 
•into a repair shop based on the above-mentioned alarm, ]. - • 

[0024], Next,: drawing 3 *4 show the second example of this design.. In the- case of this example, 
the rotational-speed detection sensor 21 besides an acceleration sensor 16 is supported inside, 
the covering . 14 fixed to inner edge - opening of the outer-ring^of-spiral-wound-gasket 
equivalent member 7. This rotational-speed detection sensor .21 is a thingfor detecting the 
rotational speed of a wheel in order to control an anti-lock brake system (ABS) and a traction 
control system (TCS). . . • . 

[0025] For this reason.. in the case of this example, the rotational-speed detection sensor 21 is 
formed inside the above-mentioned covering 14, and also outside attachment fixation of the 
pulse rotor 23 for rotational-speed detection is carried out at the pillar section 22 formed in 
the toe of the hub 1 rotated with a wheel. And the nose of cam of the rotational-speed 
detection sensor 21 of the electromagnetic guidance supported by the above-mentioned 
covering 14 is made to counter with the concavo-convex section 24 formed in the medial 
surface of the above-mentioned pulse, rotor 23. this sake - the output signal of the 
above-mentioned rotational-speed detection sensor 21 the above - since it changes on the 
frequency proportional to the rotational speed of a hub 1, the controller which is not 
illustrated according to this frequency controls Above ABS and TCS 

[0026] In the case of this example, with the signal from the rotational-speed detection sensor 
21, it asks for the rotational speed of a wheel and the life of anti friction bearing is not only 
found by the acceleration sensor 16, but can perform control of ABS or TCS. 
[0027] 



[Effect of the Device] Although the rolling bearing unit with an acceleration sensor of this 
design is constituted as it was described above, and it acts, since it can know arrival of the life 
as anti friction bearing with a margin before losing the function as anti friction bearing 
completely, it can prevent the trouble and inconvenient generating accompanying operation of 
automobiles becoming impossible in the road. 



[Translation done.] 
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(54) Title: A RAILWAY AXLE HUB UNIT 
(57) Abstract 

A railway axle hub unit of the type comprising 
an axle box housing (I) for supporting a bearing, is 
provided with a sensor body (3, 9) containing sensors 
(4, 5) for detecting vibration in the vertical direction 
and the horizontal axial direction. The sensor body is 
mounted onto a stationary support element (2, 1, 15) 
rigidly secured to the bearing, preferably an annular 
sealing insert. The sensors perform monitoring of the 
operation condition of the hub unit by generating and 
transmitting signals indicative of the detected level of 
vibration to an electronic processing unit mounted on 
board of the railway vehicle or the train. The processing 
unit is capable of signalling in real time an impending 
failure and/or a damaged condition associated with the 
monitored hub unit. 
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A railway axle hub unit 

Technical Field 

The present invention refers to a railway axle hub unit of 
the type comprising an axle box housing for supporting a 
bearing . 

Background Art 

Mechanical deterioration of the axle supporting bearings, be- 
sides adversely, affecting the operational performance of the 
axle, also reduces the safety of the vehicle and may lead to 
the failure of the bearing, with catastrophic consequences 
such as derailment. , 

The main structural or functional defects which bearings of 
the above kind or the relative wheel are subject, to can be 
summarised as follows : 

- manufacturing or assembling defects of the bearing, which 
provoke an excessive play between its components (inner 
and outer raceways, rolling bodies, retaining cages, seal- 
ing devices, shoulders defining the axial position of the 
bearing with respect to the axle) ; cracks or spalls due to 
fatigue; local pitting due to an electrical current pass- 
ing through the bearing; rust marks; 

insufficient lubrication of the inner parts of the bear- 
ing; polluted or deteriorated lubricant; 

- flats in the rolling surface of a wheel due to the wheel 
being locked while the railway vehicle is travelling; ex- 
cessive wear of the wheel profile in the rail contact 
zone ; 

- axial play of the wheel with respect to the axle, whereby 
the rotation axis of the wheel is not perpendicular to a 
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vertical plane. 

Up to now methods of checking the conditions of the bearings 
have been limited to periodical maintenance interventions. 
With such interventions, all the bearings of a same vehicle 
are replaced regardless of their conditions, including bear- 
ings being still valid and not needing to be replaced. 

It will be understood that this way of proceeding first of 
all involves high costs of labour and passive costs for leav- 
ing the vehicle unused, but above all it does not allow to 
predict or detect the occurrence of failures' in time before 
the bearing is so deteriorated to represent a condition of 
potential danger. Therefore, there is the risk of continuing 
to use a defective bearing or wheel for prolonged periods 
till the moment set by the maintenance schedule for replace- 
ment . * 

U.S. Patent No. 5,433,111 discloses an apparatus for detect- 
ing defective conditions associated with a set of railway ve- 
hicle wheels and with a railtrack upon which a given railway 
vehicle travels . The apparatus comprises measurement means 
for generating data indicative of rotational rate of the 
wheels, a set of accelerometers adapted to generate data in- 
dicative of motion along three orthogonal axes, wherein one 
of the axes is generally vertical with respect to the rail- 
track, and a data processor adapted to detect, based on the 
received rotational rate and motion data, a defective condi- 
tion associated, with at least one wheel of the vehicle. 

U.S. Patent No. 5,381,692 refers to a monitoring system of a 
bearing assembly for supporting the drive shaft of a helicop- 
ter. The system has a vibration sensor for providing signals 
indicative of the vibrations emanating from the bearing- as- 
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sembly, first temperature sensing means for providing signals 
indicative of the bearing assembly operating temperature and 
second temperature sensing means for providing signals in- 
dicative of the ambient temperature. An alarm subsystem in 
response to the vibration and temperature signals provides an 
alarm signal warning of degradation condition of the bearing. 

Disclosure of Invention 

It is an object of the present invention to predict and/or 
identify in time and give a warning of the presence of a de- 
fect, the kind of defect and its precise location, in par- 
ticular distinguishing which wheel of the vehicle or train is 
affected by the defect, and more particularly distinguishing 
whether the defect is affecting the wheel, its bearing or one 
of the components of the latter. 

Another object of the present invention is to provide a con- 
tinuous and real time monitoring of the operating condition 
of the bearing to obtain real time information concerning the 
variation of the defect in time, so that it is possible to 
intervene with urgency for severe failures, or delay inter- 
vention depending on the gravity of the detected failure, or 
consider the opportunity of not intervening, for example when 
an operation defect is stabilised or is stabilising. 

Another object of the invention is to optimise maintenance, 
so as to intervene only when it is appropriate or necessary, 
and replace only the bearing individuated as defective or 
worn out. 

These and other objects, which will be better understood 
herein after, are achieved according to the present invention 
by a railway axle hub unit of the type comprising an <axle box 
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housing for supporting a bearing, characterised by being 
equipped with sensor means for detecting vibration in a gen- 
erally vertical direction, said sensor means being mounted 
onto a stationary support element rigidly secured to the 
bearing, said sensor means being adapted for generating and 
transmitting signals indicative of the detected level of vi- 
bration to an electronic processing unit on board of the 
railway vehicle or the train, whereby said processing unit is 
capable of signalling in real time an impending failure 
and/or a damaged condition associated with said monitored hub 
unit . 

A further object of the invention is to provide a hub unit 
equipped with vibration sensors located at an optimal posi- 
tion for detecting the vibrations which the bearing and the 
wheel are -subjected to, and f or _ individuating correctly the 
nature, the location and the extent of possible defects. 

This object is accomplished by a hub unit having the features 
defined in claims 2 to 4 . 

Further important features are defined in the other depending 
claims . 

Brief Description of Drawings 

The characteristics and advantages of the invention will be- 
come apparent from the detailed description of a few embodi- 
ments thereof with reference to the appended drawings, pro- 
vided purely by way of non- limiting example, in which: 

figure. 1 is a perspective view,' with some parts broken 
off, showing the inside of a housing of the bearing and 
sensors unit according to the present invention; 
- figure 2 is a perspective view, with some parts broken 
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off, showing the outside of the housing of figure 1; 

- figure 3 is a perspective view, to an enlarged scale, of a 
sensor carrier body equipped with two vibration sensors 
oriented in different directions ; 

- figures 4 and 5 are front views schematically showing two 
respective variants of the sensor carrier body of figure 
3 ; and 

- figure 6 is a partial cross sectional view of a further- 
variant of a sensor carrier. 

Modes for Carrying Out the Invention 

Referring initially to figure 1, numeral 1 designates overall 
a substantially cylindrical bearing housing fixable in known 
manner to a railway vehicle for supporting a rolling contact 
bearing housed therein and not shown for simplicity. 

A metal annular insert 2, adapted for sealing the bearing 
from the outboard side, is press fitted onto the radially 
outer race {indicated 17 in figure 6) of the axle bearing. 
Preferably, the sealing insert 2 is made of cold forged steel 
plate about 2 mm thick. 

With reference also to figure 3, in accordance with the in- 
vention, mounted on the sealing insert 2 is a sensor body 3 
containing a bi-directional accelerometer device comprised of 
a first accelerometer 4 oriented in the vertical direction 
and a second accelerometer 5 oriented in the horizontal axial 
direction. 

Advantageously, the sensor body 3 is positioned on the seal- 
ing insert 2 at a position vertically aligned with the axis 
of rotation of the bearing, where the vibrations are more in- 
tense. Preferably, the sensor body is positioned in the 
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higher part of the insert (in other words at 12 o'clock), 
i.e. in correspondence of the zone where the rolling bodies 
of the bearing undergo the maximum load. 

The sensor body 3 forms a base portion 3a for resting onto a 
radial surface 2a of the sealing insert 2, with a pair of 
bores 3b for allowing the passage of respective fastening 
elements (not shown) for securing in removable manner the 
sensor body 3 to the insert 2 . 

The accelerometers 4 and 5 are preferably of the piezoelec- 
tric type, associated with respective amplifiers (not shown) 
incorporated in the sensor body. 

The accelerometer 4 detects vertical vibrations which the 
bearing/wheel assembly is subjected to. The accelerometer 5 
serves to detect horizontal vibrations provoked by the wheel 
rim hitting against the rail as the vehicle oscillates along 
the track . 

In the example shown in figure ,1, a further sensor body indi- 
cated overall at 6 is mounted on the sealing insert 2 at a 
location distinct from where the sensor body 3 is fitted. The 
sensor body 6 incorporates motion sensors, such as a rota- 
tional speed sensor detecting the passage of the poles of a 
magnetised ring rotating fast with the rotating race of the 
bearing, and possibly other motion sensors such as a sensor 
for detecting the direction of rotation. 

Differently from what is shown by way. of example in figure 1, 
all the sensors which the housing is equipped with may be in- 
corporated in a single sensor body 3, as shown in figure 3. 
In this case the sealing insert 2 has an aperture (not shown) 
at the location of sensor body 3 for allowing the motion sen- 
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sors to face the aforesaid magnetised ring. 

In a preferred embodiment, besides the vibration and motion 
sensors, also a temperature sensor (not shown) is included 
for signalling the occurrence of temperatures higher than 
those of normal operation and indicating that the friction 
within the bearing is exceeding a pre-set threshold value of 
admissibility. 

The signals generated by the various sensors are transmitted 
through a cable 7 to a multi-pin connector 8 mounted on the 
same housing 1. 

From the connector 8, the various signals from the various 
sensors are transmitted to an electronic processing unit (not 
shown) mounted on board of the railway vehicle or train. Said 
unit processes the received signals and is provided with 
suitable software adapted for recognising conditions of de- 
fective operation, such as e.g. excessively high temperature 
or irregular vibration frequencies related to determined de- 
fects, and once a defect has been detected, signalling its 
presence and variation with time. 

When at least one of the signals related to one of the moni- 
tored parameters exceeds a predetermined threshold level, the 
processing unit generates an alarm signal that allows to in- 
tervene at the right moment to remove the defect and restore 
conditions of safe and correct operation. 

The parameters may indifferently be monitored continuously or 
periodically, according to requirements or to the gravity of 
the defect possibly detected. 

According to an alternative embodiment of the invention, 
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shown in figures 4 and 5, the sensor body may have the shape 
of a hollow cylinder 9 adapted to be secured, for example by 
screwing, in a recessed seat 10 formed directly in the hous- 
ing 1 . A capsule 11 containing the above sensors is locked 
within the cylinder 9 . 

In the variant of figure 4, the seat 10 is formed and dimen- 
sioned with two different diameters so that the sensor body 
9, once fitted in the seat 10, remains flush with the outer 
surface 12 of the housing 1 . 

In the variant of figure 5, the cylindrical body 9 is de- 
signed to project outwardly of the housing and is coupled 
thereto by means of a lower threaded portion 13 . 

In the variant of figure 6, a flange portion 9a is integrally 
formed with the sensor body 9. The flange portion 9a serves 
to rest and fix the sensor body 9 onto an outer surface 14 of 
the housing 1 or, as is the case of the example of figure 6> 
a cover member 15 that closes the housing 1 on the outboard 
side. The flange portion 9a has a pair of bores 16 (only one 
of which is shown in figure 6) for accommodating fastening 
elements, for example screws or bolts, for removably securing 
the sensor body 9 to the cover member 15 (or the housing 1) . 
In this way the sensor body is accessible from the outside 
whereby it can be removed easily for overhauling or replacing 
the sensors. Furthermore, the variant of figure 6 is advanta- 
geous in that is applicable to any kind of conventional axle 
unit. In figure S, numeral 17 designates the outer, station- 
ary race of the bearing, and numeral 18 designates the inner 
race rotating fast with the axle 19 and an impulse ring or 
phonic wheel 20. A sensor (not shown) for detecting the rota- 
tional speed of axle 19 is mounted in the radially inner end 
portion 9b of the sensor body 9 and projects through an open- 
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ing 15a of the cover member 15 so as .to operationally face 
the impulse ring 20. It should be noted that the sensor body 
9 may also accommodate a temperature sensor and/or other mo- 
tion sensors of known kind. 

It will be appreciated that .the present invention allows to 
identify the precise location and nature of a defect, and to 
distinguish and distinctly signal the several defects listed 
in the introductory part of the description. The processing 
unit software is capable of distinguishing whether vibrations 
are caused by defects of the bearing/wheel assembly or simply 
due to the passage of the vehicle over deflected rails or 
switches . 

Locating; ' the vibration sensors at the shield of the sealing 
device has turned out to be particularly advantageous, espe- 
cially for reading vibration signals . Whilst it is not de- 
sired to be bound to any specific theory in this connection, 
tests carried out by the Applicant show that the sealing in- 
sert, by virtue of its stiff and thin structure intimately 
fixed to the bearing, constitutes an ideal path for the 
transmission of vibration. 

Moreover, locating the sensors on the sealing insert keeps 
some . space free within the housing to be possibly used for 
mounting therein a power generator for supplying current to 
the electronics for analysing the monitored signals. This 
possibility is of particular interest for applications on 
wagons having no electric supply. 

While only certain features of the invention have been de- 
scribed and illustrated herein, many modifications, substitu- 
tions, changes and equivalents will now occur to those 
skilled in the art. For example, the detected signals can be 
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transmitted by wire or radio transmission to a general proc- 
essing unit located in a remote position, e.g. in the 
driver's cab. 
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CLAIMS 

1- A railway axle hub unit of the type comprising an axle 
box housing (1) for supporting a bearing, characterised by 
being equipped with sensor means (4) for detecting vibration 
in a generally vertical direction, said sensor means (4) be- 
ing mounted onto a stationary support element (2, 1, 15) rig- 
idly secured to the bearing, said sensor means being adapted 
for generating and transmitting signals indicative of the de- 
tected level of vibration to an electronic processing unit on 
board of the 'railway vehicle or the train, whereby said proc- 
essing unit is capable of signalling in real time an impend- 
ing failure and/or a damaged condition associated with said 
monitored hub unit . 

2. A hub unit as claimed in claim 1, characterised in that 
said stationary support element is a sealing annular insert 
(2) of sheet metal secured to the stationary outer race of 
the bearing. 

3. A hub unit as claimed in claim 1, characterised ' in that 
said sensor means (4) are mounted onto said stationary sup- 
port element (2, 1, 15) at a position vertically aligned with 
the axis of rotation of the bearing. 

4. A hub unit- as claimed in claim 3, characterised in that 
said sensor means (4) are mounted onto said stationary sup- 
port element (2, 1, 15) at a position vertically aligned 
above the axis of rotation of the bearing. 

5. A hub unit as claimed in claim 1, characterised in that 
said sensor means (4) are incorporated in a sensor body (3, 
9) further including sensor means (5) for detecting vibration 
in a horizontal, axial direction. 
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6. A hub unit as claimed in claim 1, characterised in that 
it further comprises sensor means for detecting the tempera- 
ture of the bearing. 

7. A hub unit as claimed in claim 1, characterised in that 
it further comprises sensor means for gauging the rotational 
speed of the axle and/or the direction of rotation of the 
axle. 

8. A hub unit as claimed in any of claims 5 to 7, charac- 
terised in that all said sensor means are housed . within a 
single sensor body (3,9). 

9. A 'hub unit as claimed in claim 1', characterised' in that 
said . stationary support element is the axle box housing (1) 
or a cover member (15) closing said housing from the outboard 
side . 
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DETAILED DESCRIPTION 



[Detailed explanation of a design] 
[0001] 

[Industrial Application] The bearing unit for rotational-speed detection concerning this design 
is used that an anti-lock brake system (ABS) or a traction control system (TCS) should be 
controlled in order to detect the rotational speed of this wheel while supporting the wheel of 
an automobile free [ rotation ] to a suspension system. 
[0002] 

[Description of the Prior Art] You have to support the wheel of an automobile free [ rotation ] 
to a suspension system. Moreover, in order to control an anti-lock brake system. (ABS) or a 
traction control system (TCS), it is necessary to detect the rotational speed of the 
above-mentioned wheel. The bearing unit for rotational-speed detection of structure, as shown 
in a U.S. Pat. No. 4938612 specification at drawing 7 is indicated from the former as a bearing 
unit for rotational-speed detection for it. 

[0003] The bearing unit for rotational-speed detection shown in this drawing 7 is enabling 
support of the fixed ring 2 which has the outer-ringof-spiral-wound-gasket orbits 1 and 1 of a 
double row in inner skin by the attachment section 3 formed in the periphery side at the 
suspension system. One pair of inner rings of spiral wound gasket 5 and 5 which have the 
above-mentioned outer-ring-of-spiral-wound-gasket orbits 1 and 1 and the 
inncrring-of-spiral-wound-gasket orbits 4 and 4 which counter inside this fixed ring 2 in each 
periphery side are arranged, between the oul;er-ring-of-spiral-wound gasket orbits 1 and 1 of 
the above-mentioned fixed ring 2, and the innerring-ofspiral-wound-gasket orbits 4 and 4 of 
inner rings of spiral wound gasket 5 and 5 Each forms two or more rolling elements 7 and 7 
held by cages 6 and 6, and is supporting one pair of inner rings of spiral wound gasket 5 and 5 
free I rotation ] inside the above-mentioned fixed ring 2. The one above-mentioned pair of 
inner rings of spiral wound gasket 5 and 5 are attached outside the minor diameter section 9 
formed in the edge of the rotation axle 8, and are carrying out pinching fixation of both the 
inner rings of spiral wound gasket 5 and 5 between the nut 10 screwed on the edge of this 
rotation axle 8 ? and the step II formed in the toe of the above-mentioned minor diameter 



section 9. 

[0004] Moreover, fitting fixation of the pulse rotor 12 which formed the whole in the shape of a 
tube is carried out in the edge periphery side [ on the other hand / (left of drawing 7 ) ] of an 
inner ring of spiral wound gasket 5 by bending a metal plate in the shape of a cross-section 
crank. On the other hand, this sensor 13 is made to counter the portion between the 
outer ring of spiral-wound gasket orbits 1 and 1 of the above-mentioned double row from a 
periphery side in support of a sensor 13 with a part of above-mentioned fixed ring 2 at the 
above-mentioned pulse rotor 12. 

[0005] The bearing unit for rotational-speed detection constituted as mentioned above detects 
the rotational speed of the above-mentioned wheel while supporting the wheel supported by 
the rotation axle 8 free [ rotation ] to the suspension system which supported the fixed ring 2.. 
That is, it changes on the frequency to which the output of the above-mentioned sensor 13 is 
proportional to the rotational speed of a wheel with rotation of a wheel. Therefore, if it inputs 
into the controller which does not illustrate the output signal of this sensor 13, based on the 
rotational speed which asked for the rotational speed of the above-mentioned wheel, and 
searched for Above ABS and TCS, it is appropriately controllable. 
[0006] 

[Problem(s) to be Solved by the Device] However, the trouble which is described below and 
which should be solved exists in the conventional bearing unit tor rotational- speed detection 
which is constituted as mentioned above and acts. That is, since inner rings of spiral wound 
gasket 5 and 5 are only supported inside the fixed ring 2 through, two or more rolling elements 
7 and 7, "respectively, before carrying out outside attachment support of the assembly work 
middle class and these inner rings of spiral wound gasket 5 and 5 during part transportation 
at the aforementioned minor diameter section 9, each inner rings of spiral wound gasket 5 
and 5 tend to fall out from the inside of the fixed ring 2. 

[0007] as technology for preventing that an inner ring of spiral wound gasket falls out from 
the inside of the outerring-of-spiral-wound-gasket equivalent member of fixed ring 2 grade, 
the structure with which the stop projected part formed in the inner circumference edge of a 
cage and the stop slot formed in the peripheral surface outside each inner ring of spiral wound 
gasket are made to engage is known as indicated by JP,2-78811,U, for example However, in 
the case of the bearing unit, for rotational-speed detection set as" the object of this design, the 
above-mentioned stop slot cannot be formed in the inner ring of spiral wound gasket 5 which 
carried out outside attachment; support of the pulse rotor 12, and it cannot be adopted as it as 
it is. The bearing unit for rotational-speed detection of this design is considered that; the above 
problems should be coped with. 
[0008] 

[Means for Solving the Problem] The fixed ring which has the 
outer-ring-of-spiral-wound-gasket; orbit of a double row in inner skin like the conventional 
bearing unit for rotational-speed detection mentioned above as for the bearing unit for 



rotational-speed detection of this design, One pair of inner rings of spiral wound gasket which 
have the above-mentioned outerringofspiral-woundgasket orbit and the 
inner-ring-ofspirai-woundgasket orbit which counters in each periphery side. With two or 
more rolling elements prepared between the outerring-ofspiralwoundgasket orbit of the 
above-mentioned fixed ring, and the family inner ring-of spiral wound gasket orbit, 
respectively, the pulse rotor supported by one inner ring of spiral wound gasket of the one 
above-mentioned pair of inner rings of spiral wound gasket, and a part of above-mentioned 
fixed ring It is supported by the portion between the outer-ringofspiral-woundgasket orbits 
of the above-mentioned double row. and constitutes from a sensor which counters the 
above-mentioned pulse rotor from a periphery side. 

[0009] It constitutes from a main part of the shape of a basket form cylinder which covers a 
circumferencial direction by the product made from magnetic material in the 
above-mentioned pulse rotor, and has two or more bores in regular intervals in the bearing 
unit for rotational-speed detection of this design especially and a stop member combined with 
non-** : to the- above-mentioned main part by making the part engage with the 
above : mentioned bore by the product made from nonmagnetic material which has elasticity, 
and - while carrying out outside attachment support of the shaft-orientations end approach 
portion of the above-mentioned main part at the edge of above-mentioned one inner ring of 
spiral wound gasket -- the above-mentioned stop - the stop hook which protruded on the 
shaft-orientations other-end inner skin of a member is made to engage with the stop: concave 
formed in the edge periphery side of the inner ring of spiral wound gasket of another side 
.[0010] . 

[Function] Since one pair of inner rings of spiral wound gasket are mutually combined 
through a pulse rotor in the case of the bearing unit for rotational-speed detection of this 
design constituted as mentioned above, it can prevent that each inner ring of spiral wound 
gasket falls out from the inside of a fixed ring also before attachment. And linear dimension 
covering the shaft orientations of the main part of a pulse rotor and two or more bores formed 
in this main part can be made long related enough in the structure which combines one pair of 
inner rings of spiral wound gasket. Therefore, rotational-speed detection using this bore can 
be ensured. 
[0011] 

[Example] Drawing I -4 show the first example of this design. The fixed ring 2 which has the 
outer ring-of spiral-wound-gasket orbits 1 and 1 of a double row in inner skin makes support 
free by the attachment section 3 formed in the periphery side at the suspension system. 
Inside this fixed ring 2, one pair of inner rings of spiral wound gasket 5a and 5b which have 
the above-mentioned outerring-of-spiralwound-gasket orbits 1 and 1 and the 
inner-ring-of-spiral-wound gasket orbits 4 and 4 which counter in each periphery side are 
arranged. And one pair of inner rings of spiral wound gasket 5a and 5b are supported free 
[ rotation ] inside the above-mentioned fixed ring 2 by forming the rolling elements 7 and 7 of 



every plurality held by cages 6 and 6, respectively between the 
outer-ring of spiral-wound gasket orbits 1 and 1 of the above-mentioned fixed ring 2, and the 
inner-ring of spiral wound-gasket orbits 4 and 4 of inner rings of spiral wound gasket 5a and 
5b. The one above-mentioned pair of inner rings of spiral wound gasket 5a and 5b are 
attached outside the minor diameter section 9 formed in the edge of the rotation axle 8 in the 
state of attachment by vehicles. And pinching fixation of both the inner rings of spiral wound 
gasket 5a and 5b is carried out between the nut 10 screwed on the edge of this rotation axle 8, 
and the step 11 formed in the toe of the above-mentioned minor diameter section 9. 
[0012] The other end approach portion ( drawing 1 , 3 rightist-inclinations portions) is 
carrying out outside attachment pressing fixation of the shaft-orientations end approach 
portion ( drawing 1 , 3 rightist-inclinations portions) of the pulse rotor 14 at the toe [ on the 
other hand / ( drawing 1 ; 3 lefts) ] ( drawing 1 , 3 right end sections) of 
inner-ring of spiral wound-gasket 5a in the state of projecting from the inner edge ( drawing 
1 , 3 right end edges) of the above-mentioned innerring-of-spiral-wound-gasket 5a, among the 
one above-mentioned: pair of inner rings of spiral wound gasket. 5a and 5b. the. 
above-mentioned' pulse rotor 14 - the main part 15 made from magnetic material such as a 
mild steel board, and the stop made from nonmagnetic material ---it constitutes by combining 
a. member 16 The main part 15 of these is made into the shape of a basket form cylinder by 
covering a circumferencial direction and forming two or more bores 17 and 17 in regular 
intervals. In addition; in the>:case of the example of illustration, each bores 17 -and- 1.7 are 
brought near and formed in the other end ( drawing 1 , 3 right ends) side of a . main part 15. 
This is for enlarging width of face of the rib by the side of the' end fixed to- 

inner-ring-of spiral-wound gasket 5a ( drawing 1 , 3 left-hand side>. -i ; •»-■:■.' "v - 

[0013] moreover, a stop - by the nonmagnetic material which has elasticity, the member 16 
forms rubber, synthetic resin, etc., as shown in dra wi ng 4 this stop - a member 16 consists of 
engagement **** 18 and 18 which shakes to the bores 17 and 17 of the above-mentioned main 
part 15, and fits in that there is nothing, and the annulus ring section 19 formed in the state 
of making the other end ( drawing 1 , 3 or 4 right end sections) inner circumference edges of 
each engagement **** 18 and 18 continuing It is made to function as a cone concave surface to 
which a bore becomes large as a stop hook to which this annulus ring section 19 engages with 
the stop concave 20 mentioned later, so that the inner skin of this annulus ring section 19 goes 
to the other end of above-mentioned engagement **** 18 and 18. 

[0014] the main part 15 constituted as mentioned above and a stop - a member 16 - a stop -* 
while carrying out elastic deformation of the annulus ring section 19 of a member 16 - this 
stop -- engagement **** 18 and 18 of a member is pushed in inside a main part 15 and it is 
shown in drawing L 3 - as - the inside of the bore 17 of a main part 15, and 17 - a stop it 
combines with the state where engagement; **** 18 and 18 of a member 16 was made to fit in, 
and considers as the pulse rotor 14 this state - the above-mentioned stop - the annulus ring 
section 19 of a member 16 projects in the method of the inside of the diameter direction from 



the end circles peripheral surface of the above-mentioned main part 15 thus, the 
above-mentioned main part 15 and a stop - the pulse rotor 14 which consists of a member 16 
is carrying out support fixation to this inner-ring-of-spiral-wound-gasket 5a by attaching the 
end section of a main part 15 outside the toe of aforementioned one 
inner-ring-of spiral-wound gasket 5a this state - the other end of the above-mentioned pulse 
rotor 14 - from the inner edge of innerring-ofspiralwound-gasket 5a - projecting - this 
protrusion - the bottom - the above-mentioned stop from the inner skin of a portion the 
annulus ring section 19 of a member 16 - a protrusion it will be in a state the bottom 
[0015] On the other hand, among the one aforementioned pair of inner rings of spiral wound 
gasket 5a and 5b, a perimeter is covered and the stop concave 20 is formed in the edge 
periphery side of inner-ring-of-spiralwoundgasket 5b of another side. It prevents that the 
above-mentioned annulus ring section 19 which is a stop hook is engaged in this stop concave 
20, and inner ring of spiral-wouncl gasket 5b of above-mentioned another side separates from 
one inner-ring-of spirahwound^gasket 5a where the bearing unit- for rotational-speed 
detection is assembled. Before attaching inner rings of spiral wound gasket 5a and 5b to the 
minor diameter section 9 grade of the rotation axle 8, even if it is for this reason, it prevents 
that each inner rings : of spiral wound gasket 5a and 5b fall out from the inside of the fixed 

ring 2. - ; ■ ■ ' •'• ' ' • 

[0016] In' addition, in the case of the example of illustration, as shown in drawing 1 , 
eccentricity, of the detecting: element at sensor 13 nose of :cam fixed to the fixed ring 2 is 
carried.out to the axial center of sensor 13 main part. This is for making the above-mentioned 
detecting element counter the bores 17 and 17 of the pulse rotor 14 in the shaft-orientations 
center section. By the bearing unit for rotational-speed detection of this design incorporating 
above pulse rotors 14 and sensors 13, since [ which was mentioned above ] it is the same as 
that of the case of structure conventionally, the operation at the time of detecting the 
rotational speed of this wheel., while supporting a wheel free [ rotation ] to a suspension 
-system omits the overlapping explanation. 

[0017] Next, drawing 5 -6 show the second example of this design, the stop which the first 
above-mentioned example formed apart from the main part 15 - having constituted so that it 
might be pushed in inside a main part 15, carrying out elastic deformation of the member 16 
-• receiving - the case of this example - a stop -- setting the above-mentioned main part 15 in 
a form block, in case injection molding of the member 16 is carried out - the inside of this 
main part 15 - a stop -- it is made to carry out mould fabrication of the member 16 Other 
composition and operations are the same as that of the case of the first example mentioned 
above. 
[00181 

[Effect; of the Device] Although the bearing unit for rotational-speed detection of this design is 
constituted as it was described above, and it acts, before attachment, it can prevent that an 
inner ring of spiral wound gasket falls out from the inside of a fixed ring, and can prevent loss 



of parts, and complicatedization of assembly operation. Moreover, fully secure the linear 
dimension covering the shaft orientations of a bore required for rotational-speed detection, 
this bore and the detecting element of a sensor are made to counter certainly, and reliable 
rotational-speed detection can be performed. 
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[0017] H 5 - 6 tt*#36eDjRZ:jtl(S«** 

LTVn^o MiBco^— ?&m#* *#i 5 £JM»C»J*L 
fc«lhfl5«-l 6*. #tt«S*oo*#l 5 cOF^{aiJ{- 

[£11 flUbepttl 6«r«"Hj*»-*-«», *»fflrtte±E 
*f£l 5 Sr-fey h LT*5<*{CJ: 9 , ^C0*ffl5 6Ort 

UtflUtw.i6t, *r^W^^**fcL-cv*a. 

[0 0 18] 

£i*-C, (WlttoKv^Hte^tftaSrfTftx.S.. 
IBS©«*4B«] 

[HI] *#*<o»-*««Sr*i-WffiH. 
[0-2] Hl^A-ABfffiHo 

[H3] Hl*>bTOO**»9liJLTa%-rtt*WaH 
Ho 

[04] ^/u^n-^Sr«flJt-fS«jte»t(6««H. 

in 5] ^m^mr.^mm^-r, m3tmmi(D®T^ 

Ho 

[B6] ^/u^p— ^oit*i»BH; 

[07] «3fcBaS(0 1«S:!*i-|WHH. 
[W-^cotftP^] 



1 




2 




3 




4 




5 




5 a 




5 b 




6 




7 




8 




9 




1 0 




1 1 





$BR ^-02539382 



4 



1 2 /</u*u — 9 

1 3 ir^i^ 

1 4 /^/u;* n — ^ 
1 5 

1 6 ^JhS5*f 



1 7 STL 

1 8 . fl^ff 

1 9 R^*& 

2 0 ^ihDOm 



2 



[Hi] 



7 

5 





[06] 

8 if 17 it 



T 



V//////7/A 



1 3 ( 



[ID4] 



[i3] 




/ n IA 




Zo >t 
(HF±cs\lk) CUEIST) 



